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NORTHWESTERN PACIFIC RAILROAD AUTHORITY
APPLICATION FOR ENCROACHMENT

PROJECT TITLE:

PROJECT LOCATION:

PROJECT PURPOSE:

DESCRIPTION OF STRUCTURE TO BE PLACED ON PROPERTY:

APPLICANT: Telephone:

ADDRESS: Facsimile:

CONTACT PERSON:

TERM DESIRED:

Applicant agrees to occupy and use the encroachment, if granted, in accordance with all rules, regulations, and restrictions
imposed by Northwestern Pacific Railroad Authority {Authority). Applicant agrees to maintain and repair, at its sole cost
and expense, all improvements placed or constructed on the property and to keep the property free from debris and in a
condition acceptable to Authority. Applicant further agrees to reimburse Authority for Authority’s actual costs and
expenses for processing this application, preparing the encroachment agreement and other related documents and
overseeing the placement or construction of improvements to the property.

1. Are any of applicant’s improvements currently located on the property?

Yes No If yes, explain:

2. Are there existing circumstances that could change applicant’s use of the
property?

Yes No If yes, explain:

3. Are there any special circumstances involving applicant‘s request?

Yes No If yes, explain:

This application, including the applicant fee in the amount of $250.00.

(S ), is submitted this day of

(year).

Applicant Organization:

Applicant Signature:

Printed 2Applicant Name:

Printed Applicant Title:

FOR NWPRA USE ONLY
MP: ESTIMATED COSTS & EXPENSES:
PROJECT NUMBER: SPECIAL DESIGNATION:

a:c:\wordS\yreilref\appencm. 078
Revised 7/20/98



Northwestern Pacific Railroad Authority
Terms of standard Right-of-Entry Permit
Permit is only for the purpose specifically applied for.

Term of Permit is for a maximum of one year, unless otherwise requested by
Permittee and approved by Permittor.

Permittee may not assign its rights under this License.

Permittee shall provide falsework, shoring, security persons, inspectors,
flaggers, and/or traffic control if so required by Permittor.

Permit is terminable by either Permittee or Permittor upon 30 days’ written
notice to the other party.

Permittor must approve construction plans and schedules.

Permittee must notify Northwestern Pacific Railroad at least 10 days before
commencing any work on right-of-way.

Permittee must maintain the following minimum clearances when working on
track:

a. 25'-0" horizontally from centerline of track; and

b. 22'-6" vertically above top of rail.

Hazardous materials shall not be used or stored on railroad property except in
such small amounts such as may be necessary to perform the work.

Permittee to indemnify and name as Insureds Permittor and Permittor’s member
agencies (namely: Golden Gate Bridge, Highway and Transportation District,

County of Marin, and North Coast Railroad Authority). Insurance required:
a. Workers’ Compensation and Employers’ Liability Insurance:
$2 million
b. Personal Injury and Property Damage Liability Insurance:
$5 million

¢. Railroad Protective Liability Insurance:
$2 million per occurrence
$5 million annual aggregate
coverage to include injury, death, property loss or damage.

Permit fee: $500
Permittee also agrees to pay costs of Permittor to review application.

DMS : 7: \WP\NwDPTr\RoE. gum
Created: August 19, 1998
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FOR NWPRA USE ONLY

Date

RIGHT-OF~-ENTRY PERMIT

NORTHWESTERN PACIFIC RAILROAD AUTHORITY ("Permittor") hereby

permits ("Permittee"),
(Address) to
enter upon Permittor's property located at
, 1n , County of
, California, near Mile Post , as
described in the attached Exhibit A
("Premises"), which incorporated by this reference, subject

to all existing licenses, easements, encumbrances, and claims of
title affecting Premises and upon the following terms and
conditions:

1. Permit. No work shall commence on Premises until Permittee
accepts this permit ("Permit"). The doing of any work under
this Permit shall constitute acceptance of these Permit
provisions.

2. Exclusive Use. This Permit is for Permittee's exclusive use
and is not assignable without the prior consent of Permittor.

3. Purpose. The permitted purpose of Permit shall be solely for
entry upon Premises for

4
at , California, near Mile Post
, including bringing all necessary
personnel and equipment onto Premises as necessary for the
permitted purpose ("Project").

4. Term. This Permit shall be effective at such time as the fees
identified in Section 6 have been paid and shall continue
until , and then shall automatically

terminate unless extended by mutual written agreement. If the
fees are not received within fifteen (15) days from the date
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of this Permit, then Permit shall be null and void.

Permittor reserves the right to revoke or modify this Permit
at any time prior to the termination date upon forty-eight
(48) hours advance notice from Permittor to Permittee.

If Permittee requires use of Premises prior or subsequent to
the foregoing dates, then Permittee shall request approval
from Permittor at least forty-eight (48) hours prior to the
time requested. Permittee shall pay additional fees as set
forth in Section 6 below for such additional use.

Permit Shall Remain On-Site. A copy of this Permit must be
kept on the site of Premises at all times during the term of
this Permit and shall be shown to any representative of
Permittor upon demand. Project may be suspended if this
Permit is not at Premises.

Permit Fees and Costs. As compensation for use of Premises,
Permittee shall pay the costs for review of Permit
application, design and construction plans, preparation of
Permit, and any inspection of activity or construction
authorized by this Permit, including but not limited to,
expenses incurred by Permittor, which costs and expenses
Permittee shall pay upon demand. Permittee shall pay to
Permittor upon execution hereof the sum of Five Hundred
Dollars ($500.00), which is an estimate of such costs and
expenses.

Project Plan. Project shall be performed in accordance with
a plan identifying the sequence of operations, schedules and
locations for said Project. The plan shall be submitted to
Permittor in advance of any work for Permittor's approval and
such work shall be subject to monitoring and inspection by
Permittor.

Cost of Work, Protection of Traffic, and Working Procedures.
All costs related to Permittee's operations upon Premises
shall be at Permittee's expense. All work upon or in
connection with the use of Premises shall be done at such
times and in such manner as not to interfere with the current
or future use of Premises. Permittee shall be responsible for
the provision of barriers, directions, signage, and other
forms of notice to the general public to assure the safe,
smooth, and uninterrupted flow of traffic around Project site
and on and about Premises. Permittee shall keep Permittor's
Premises in a reasonably neat and safe condition failing which
Permittor, after twenty-four (24) hours prior notice to
Permittee, may do so at Permittee's expense.




Northwestern Pacific Railroad Authority
Right-of-Entry Permit Page 3

Permittee shall comply with the regulations of the
instructions of Permittor's representatives relating to the
proper manner of protecting the tracks, pipelines, wire lines,
signals, and all other property at said location, the traffic
moving on such tracks, and the removal of tools, equipment,
and materials.

All work by Permittee upon Premises shall be performed in a
good and worker-like manner satisfactory to Permittor. Since
there is the possibility of the existence of pipelines or
other structures beneath Premises, if Permittee should
excavate or drill, then Permittee's forces shall explore such
structures with hand tools to a depth of at least eight feet
(8') below the surface of the ground or, at Permittee's
option, use suitable detection equipment prior to drilling or
excavating with mechanized equipment. Absence of markers does
not constitute a warranty by Permittor of no subsurface
installations. It shall be Permittee's responsibility to
determine the existence of any underground facilities and
Permittee shall call Underground Service Alert at 1 (800) 642-
2444 prior to beginning any work on the property.

Permittee shall telephone Qwest Communications, Inc., at 1
(800) 283-4237 (a 24-hour number) to determine whether a
telecommunications system is buried anywhere on the property.
If there is, Permittee shall telephone the owner of the system
designated by Permittor, arrange for a cable locator and make
arrangements for relocation or other protection for the system
prior to beginning any work on the property.

Any open holes shall be satisfactorily covered at all times
when Permittee's forces are not physically working in the
actual vicinity. Upon completion of work, all holes will be
filled in to meet the surrounding ground level with clean,
compacted, earthen material and the property left in a neat
and safe condition reasonably satisfactory to Permittor.

Permittee agrees to reimburse Permittor for the cost and
expense to Permittor of furnishing any materials or performing
any labor in connection with the use of Premises, including,
but not limited to, the installation and removal of such false
work and other protection beneath or along the railroad
tracks, and the furnishing of such security persons, flaggers,

and inspectors as Permittor deems necessary. Prior to
incurring any cost or expense, Permittor shall reasonably
notify Permittee of the same. Said reimbursement shall be

paid by Permittee to Permittor within thirty (30) days after
presentation of a bill.
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10.

11.

Permittee shall fully pay for all materials joined or affixed
to Premises, and shall pay in full all persons who perform
labor on Premises. As Permittor is a public entity, its
property is not subject to mechanics' or materialmen's liens,
and nothing in this Permit shall be construed to make its
property subject to such liens. However, if any such liens
are filed, Permittee shall immediately remove them at
Permittee's own expense, and shall pay any judgment which may
be entered. Should Permittee fail, neglect, or refuse to do
so, Permittor, after 48 hours prior notice to Permittee, shall
have the right to pay any amount required to release any such
liens, or to defend any action brought, and to pay any
judgment entered. Permittee shall be liable to Permittor for
all costs, damages, reasonable fees, and any amounts expended
in defending any proceedings or in the payment of any of said
liens or any judgment. Permittor may post and maintain upon
Premises notices of non-responsibility as provided by law.

Permittee shall cooperate with Permittor in making any tests
Permittor requires of any installation or condition which in
Permittor's reasonable judgment may have an adverse effect on
any of the facilities of Permittor. All costs incurred by the
tests, or any corrections required as a result of such tests,
shall be borne by Permittee.

Permittee shall take protective measures necessary to keep
Permittor's facilities, including track ballast, free of
sand or debris resulting from its use of Premises. Should any
damage occur to Permittor's facilities as a result of
Permittee's use of Premises, Permittee shall immediately
notify Permittor and Operator. Current operator is
Railways, Inc. and may be contacted at (707) 444—8%;!?' Any
damage to Permittor's facilities resulting from Permittee's
use of Premises will be repaired or replaced by Permittor at
Permittee's sole cost and expense, which Permittee shall pay
to Permittor promptly upon demand.

No Crossing of Tracks. Permittee shall not be permitted to
cross Permittor's tracks located near Premises but shall gain
access to and from Premises only by use of designated public
streets.

No Hazardous Materials. No hazardous materials shall be
handled at any time upon Premises.

Mechanized Equipment. Under no condition shall Permittee be
permitted to place or store any mechanized equipment, tools or
other materials within twenty-five feet (25') of the center
line of Permittor's nearest railroad tracks.

5o
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12. Indemnity and Insurance. Permittee shall release, defend

(with counsel reasonably satisfactory to Permittor) and
indemnify Permittor, Permittor's member agencies (namely,
Golden Gate Bridge, Highway and Transportation District,
County of Marin, and North Coast Railroad Authority), Union
Pacific Railroad, the successors and assigns of any of them,
any railroad company operating on Premises, and their
respective directors, officers, employees, and agents
(collectively, "Indemnittees") from and against all liability,
cost, and expense for loss of, or damage to, property and for
injuries to, or death of, any person (including, but not
limited to, the property and employees of each party) when
arising or resulting from the use of Premises by Permittee,

its agents, employees, contractors, subcontractors, or
invitees; or Permittee's breach of these provisions. This
violations of Ciwvil-cede—§3344. The duty of Permittee to

indemnify and save harmless the Indemnitees includes the
duties to defend as set forth in Section 2778 of the Civil
Code. It is the express intent of the parties under this
Section 12, that Permittee will indemnify and hold harmless
the Indemnitees from any and all claims, suits, or actions
arising from any cause whatsoever as set forth above, other
than the active negligence, wilful misconduct, or criminal
acts of the Indemnitees. Permittee waives any and all rights
to any type of express or 1implied indemnity against the
Indemnitees arising out of Permittee's use of or activities on
Premises. This indemnity shall survive termination of this
Permit. It is the intention of the parties that should any
term of this indemnity provision be found to be void or
unenforceable, the remainder of the provision shall remain in
full force and effect.

Prior to entry upon Premises, Permittee shall provide
Permittor with satisfactory evidence, in the form of a
Certificate of 1Insurance, that Permittee is insured in
accordance with the following, which insurance shall remain in
effect throughout the term of this Permit:

a. Workers' Compensation and Emplovers' Liability Insurance.
Permittee shall procure and maintain Workers'
Compensation Insurance and Employers' Liability Insurance
in accordance with the laws of the State of California.
Employers' Liability Insurance shall have coverage for a
minimum liability of Two Million Dollars ($2,000,000)
covering Permittee's employees engaged in the work.
Permittee shall insure the procurement and maintenance of
such insurance by all contractors or subcontractors
engaged on Project.
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Prior

Prior to commencement of any work hereunder, Permittee
shall deliver to Permittor a Certificate of Insurance
which shall stipulate that thirty (30) days advance
written notice of cancellation or non-renewal shall be
given to Permittor.

Personal Injury and Property Damage Liability Insurance.
Permittee shall also procure and maintain Personal Injury
and Property Damage Liability Insurance, including, but
not limited to, what is commonly referred to as coverage
for "XCU Hazards" (Explosion, Collapse, and Underground
Property Damage) which shall include as additional
insureds Permittor, Permittor's member agencies (namely,
Golden Gate Bridge, Highway and Transportation District,
County of Marin, and North Coast Railroad Authority),
Union Pacific Railroad, the successors and assigns of any
of them, any railroad company operating on Premises, and
their respective directors, officers, employees and
agents (collectively, "Insureds"), as they now or as they
may hereafter be constituted, singly, jointly, or
severally. Such insurance shall include Automobile
Bodily Injury and Property Damages coverage including
owned, hired, and non-owned vehicles.

Said insurance shall be subject to a combined single
limit of liability of not less than Five Million Dollars
($5,000,000) .

Railroad Protective Liability Insurance. The Licensee
shall provide, with respect to the operations it or any
of its subcontractors perform above the railroad tracks
or within fifty feet (50') horizontally of the railroad
tracks, Railroad's Protective Liability Insurance with
the Insurance Services Offices/Railroad Insurance
Management Association (ISO/RIMA) form with pollution
coverage for job site fuels and lubricants. The Licensee
shall be the named insured and said policy shall cover
all other railroads operating on the right-of-way. The
policy shall have limits of liability of not less than
Two Million Dollars ($2,000,000) per occurrence, combined
single limit, for losses arising out of injury to or
death of all persons, and for physical loss or damage to
or destruction of property, including the loss of use
thereof. Prior to commencing work or entering onto the
property, Licensee shall file the original of the policy
for Railroad Protective Liability with the Licensor.

to entering onto Premises, Permittee shall file

Certificate(s) of Insurance with Permittor evidencing the
required coverage and endorsement (s) and upon request, a
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13.

certified duplicate original of any of those policies. Said
Certificate(s) shall stipulate:

1)

2)

(3)

The insurance company(ies) issuing such policy(ies)
shall give written notice to Permittor of any
material alteration, cancellation, non-renewal, or
reduction in aggregate limits, if such 1limits
apply, and provide at least thirty (30) days notice
of cancellation.

That the policy(ies) is Primary Insurance and the
insurance company(ies) providing such policy(ies)
shall be liable thereunder for the full amount of
any loss or claim which Permittee is liable for
under Sections 12 and 13, up to and including the
total 1limit of 1liability, without right of
contribution from any other insurance effected or
which may be effected by the Insureds.

The policy shall also stipulate: Inclusion of the
Insureds as additional insureds shall not in any
way affect its rights either as respects any claim,
demand, suit or judgment made, brought or recovered
against Permittee. Said policy shall protect
Permittee and the Insureds in the same manner as
though a separate policy had been issued to each,
but nothing in said policy shall operate to
increase the insurance company's liability as set
forth in its policy beyond the amount or amounts
shown or to which the insurance company would have
been liable if only one interest had been named as
an insured.

The insurance policy(ies) shall be written by an
insurance company or companies acceptable to
Permittor. Such insurance company shall be
authorized to transact business in the state of
California.

Permits from Other Agencies; Hazardous Materials. Permittee

shall comply, at Permittee's expense, with all applicable
laws, regulations, rules and orders with respect to the use of

Premises,

and shall obtain all required licenses, permits or

other approvals 1in connection with Permittee's use of

Prenises.

Permittee shall furnish satisfactory evidence of

such compliance upon request of Permittor.

Should any discharge, leakage, spillage, emission or pollution
of any type occur upon or from Premises due to Permittee's use
and occupancy thereof, Permittee, at Permittee's expense,
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14.

15.

16.

17.

18.

shall clean all affected property to the satisfaction of
Permittor and any governmental body having jurisdiction.

Permittee shall indemnify, hold harmless and defend the
Indemnitees against all 1liability, <cost, and expense
(including, without 1limitation, any fines, penalties,
judgments, litigation costs, reasonable attorneys' fees and
consulting, engineering and construction costs) incurred by
Permittor as a result of Permittee's breach of this section or
as a result of any such discharge, 1leakage, spillage,
emission, or pollution by Permittee, regardless of whether
such liability, cost, or expense arises during or after the
term of this Permit.

Assumption of Risk. Permittee shall assume all risk of damage
to any and all other property of Permittee, or any property
under the control or custody of Permittee while upon or near
Premises of Permittor incident to the use of Prenmises;
provided, however, such assumption by Permittee shall not
include any damage caused by the active negligence and/or
willful misconduct of Permittor. Permittee releases Permittor
from any liability, including claims for damages or extra
compensation, arising from construction delays due to
transportation activities by Permittor or transportation
operations by any agency as authorized by Permittor.

Subcontractors. Any person, firm or corporation Permittee
authorizes to work upon Premises, including any contractor(s)
and subcontractor(s), shall be deemed to be Permittee's agent
and shall be subject to all the applicable terms hereof.

Restoration of Premises. Upon termination of this Permit,
Permittee, at its own expense, shall remove from Premises all
property it owns or controls, all debris and other materials,
and restore Premises to its condition prior to entry or to a
condition reasonably satisfactory to Permittor. Upon
Permittee's failure to do this, Permittor, upon forty- eight
(48) hours prior notice to Permittee, may perform such work at
Permittee's expense.

Severability. If any provision of this Permit shall be for
any reason unenforceable, in any respect, such
unenforceability shall not affect the other provisions of this
Permit.

Attorneys' Fees. If any legal proceeding should be instituted
by either of the parties to enforce the terms of this Permit
or to determine the rlghts of the parties under this Permit,
the prevailing party in the proceeding shall receive, in
addition to all court costs, reasonable attorneys' fees.




Northwestern Pacific Railroad Authority
Right-of-Entry Permit Page 9

If the endorsed copy of this Permit is not received within fifteen
(15) days from the date of this Permit, then this Permit shall be
null and void.

IN WITNESS WHEREOF, the parties have executed this Permit as of the
day and vyear first above written by their duly authorized
representatives.

NORTHWESTERN PACIFIC Permittee:
RAILROAD AUTHORITY

By: By:
Carney J. Campion
Executive Director Title:
ATTEST:
B)’: *I}y:
Title: Title:
APPROVED AS TO FORM: Incorporated under the laws of
State of

Attorney for the Authority

* Tf Permittee is a corporation, two corporate officers must sign
on behalf of the corporation as follows: 1) the chairman of the
board, president or vice president; and 2) the secretary; assistant
secretary, chief financial officer or assistant treasurer.

a:c:\wordB\railref\per-st-n.128
Revised 12/9/98
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CONTRACTOR GENERAL SAFETY REQUIREMENTS

Presented to protect the employers and employees of all outside contractors or other
entities that will be working in or about the right of way of the Northwestern Pacific

Safety is of prime importance in performing any of the service under contract with the
Northwestern Pacific. The railroad does not in any manner assume the control or responsibility of
the Contractor, or other outside entity, to provide safe working conditions for the Contractor’s
employees or subcontractors in requiring the Contractor, or other outside entity, to the railroad’s
general safety requirements. The Contractor, or other outside entity, is responsible for compliance
with Federal and State laws and any government regulations, including those related to Track
Work Protection when work is conducted around tracks. Additionally, the Contractor, or other
outside entity, is responsible for ensuring all State and Federal Safety Regulations are
followed for all construction operations. These governing agencies will include, but are not

limited to, the FRA (Federal Railroad Authority) and OSHA (Occupational Safety & Health
Administration). ' '

Work in the proximity of a railroad track is potentially dangerous. The Contractor, or other outside
entity, and its employees, subcontractors and invites are governed by the following Safety Rules
and General Safety Requirements while on railroad property. The Contractor, or other outside
entity, is responsible for enforcement of these rules and requirements. The railroad has the right to
bar the Contractor, or other outside entity, its employees, subcontractors and invitees from working
on railroad property if the railroad deems such persons are acting in an unsafe manner.

Safety rules cannot be all-inclusive. Workers must refrain from unsafe and improper practices,
including both the violation of written rules and regulations, and rules of common sense.

1. The use of alcoholic beverages, intoxicants, narcotics, marijuana or other controlled
substances by employees subject to duty or their possession or use while on duty or on
railroad property is prohibited. Workers must not report for duty under the influence of any
alcoholic beverage, intoxicant, narcotic, marijuana or other controlled substance, or
medication, including those prescribed by a doctor, that may in any way adversely affect
their alertness, coordination, reaction, response or safety.

2. Scuffling, horseplay, practical jokes and all conduct of a similar nature is prohibited.

3. All vehicle accidents resulting in damage to railroad property will be reported immediately
to the Chief Engineer of the Northwestern Pacific.

4. All persons are prohibited from having firearms or other deadly weapons, including knives
with a blade in excess of three inches, in their possession while on duty or on railroad
property, except those authorized to have them in the performance of their duties or those
given special permission.

5. Good housekeeping is of the utmost importance in the prevention of accidents, injuries and
fires. Clean-up will be conducted on a daily basis.

Revised 4/2/99 1



10.

11.

12.

13.

14.

15.

16.

17.

CONTRACTOR GENERAL SAFETY REQUIREMENTS
Tools or work materials must not be left in close proximity to tracks.

Throwing waste, garbage, bottles, refuse, or other such materials on railroad property or
disposing of such at other than designated locations is prohibited. Each Contractor, or

outside entity, will provide refuse containers at the work site and empty them on a daily
basis.

Objects which constitute a slipping or tripping hazard must not be left in walking areas.

Open fires or fires in barrels are not allowed on railroad property unless appropriate
permits are acquired.

In all cases, established route of travel in and about the property must be used.

Railroad vehicles have an unquestioned right-of-way in all circumstances relating to work
on or about the track area.

Workers must not wear or use anything which impairs vision or hearing. Listening to
personal radios or tape players is prohibited while on duty.

All contractor employees working on the Company’s property will be required to wear
OSHA approved safety glasses with permanently attached side shields, hard hats and
above-the-ankle, lace-up, hard toed safety boots with a defined heel and high visibility
retro-reflective orange vests. During inclement weather, proper clothing to protect against
frostbite, etc., will be worn. Particular attention to footing and the use of proper footwear is
essential. Hearing protection, fall protection and respirators will be worn as required by
State and Federal regulations. Office employees restricted to office work will not be
required to comply.

All workers will become familiar with and be capable of recognizing railroad equipment
adjacent to the tracks.

Walking, stepping or standing on rails or ties, or sitting on any part of track structure
except in performance of duty is prohibited. NOTE: The term “track structure’” means the
space between the rails and within eight feet outside the rails, unless otherwise specified.

Workers are prohibited from tampering with switches or any other railroad equipment

unless it is necessary for work operation and only in the presence of an authorized railroad
worker.

Workers must not go underneath rail cars. They must not occupy rail cars except in
performance of their duty.

Revised 4/2/99 2



18.

19.

20.

21.

22

23.

24,

25.

26.

27.

28.

29.

CONTRACTOR GENERAL SAFETY REQUIREMENTS
Workers must not cross tracks by crossing over or between cars that are coupled together.

Workers must not attempt to catch onto or ride any moving railroad equipment, even
though it may be moving slowly.

Workers must not take refuge from rain, heat, etc., under or in cars or other rail equipment.

Workers are warned that trains, locomotives or cars may be expected at any time, on any
track, in either direction, and that they must watch for and keep clear of such movements.
Workers must take extra precaution to be on the lookout for approaching trains, especially
when working in multiple track territory, when field of vision is limited, or when noisy
equipment is in use. A portable air horn may be used by a designated person to warn
workers of approaching trains or equipment. Under certain conditions, trains and
equipment can approach without being heard. Proper attention and protection are essential
to personal safety when working near railroad tracks.

Workers shall not work on the track, between tracks in multiple track territory, or nearer
than 25 feet to the track without proper flag protection provided by the railroad, unless the
track 1s protected by track bulletin and work has been authorized by the railroad.

Any work within 25 feet of the rail, without consideration to height, must be stopped in the
clear to acknowledge approaching and passing trains.

Work in tunnels, on bridges and overpasses must be done in accordance with a safety plan
agreed upon by the Chief Engineer or his representative prior to beginning work in these
areas. When work is being done in tunnels, specific requirements must be met and work
done under the railroad’s supervision.

Do not wave arms or objects violently except in an emergency; this is a STOP signal.

Workers must not make any movement toward an approaching train or operate machinery
in a manner that would cause the engineer to believe that the track is going to be fouled.

Crossing tracks immediately in front of moving equipment is prohibited.

When necessary to cross any track, look both ways and keep at least 25 feet from the
nearest end of stationary rail cars.

Machines may be operated across tracks only at established grade crossings. If it is
necessary to do so at any other location, it may be done only with permission of and under
the supervision of the Chief Engineer or his representative on site.
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39

CONTRACTOR GENERAL SAFETY REQUIREMENTS

Some rails are conductors of electrical current and are integral parts of the railroad’s
operating system. Devices that could shunt this electrical current must not be laid across
rails. No hand or portable tools will be left on the rails at any time. Use a wooden lath to
provide separation when making measurements adjacent to the tracks.

Machines or vehicles must not be left unattended with the engine running. If a machine is
left unattended, it must be in gear with brakes set. If it is equipped with blade, pan or
bucket, that must be lowered to the ground.

All machinery and equipment left unattended on the right-of-way must be left inopefable
and secured against movement.

When leaving work site areas at night and over weekends, the areas must be left in a
condition that will ensure that railroad employees who might be working in the area are
protected from all hazards. Any open pits or holes shall be covered securely and a physical
barrier such as a fence placed around the opening.

Machinery or equipment shall not be stored or left temporarily near a highway grade
crossing in such a manner as to interfere with the sight distances of persons approaching
that crossing. Prior to beginning work, the Contractor, or other outside entity, with
concurrence of the Chief Engineer or his representative on site, will establish a storage
area.

Cutting or knocking down trees or moving rocks and other materials that might fall on the
track structure or on communications or power lines is prohibited, unless done with the
approval and supervision of the Chief Engineer or his representative.

Workers must not create and leave any condition at the work site that would interfere with
water drainage.

Safeguards and safety signs must be kept in place and in good condition. It is the
responsibility of the Contractor, or other outside entity, to provide same.

Each person in charge of a work party must be familiar with the Mile Post location of the
area in which work is being performed so that in cases of emergencies the exact location
may be given to railroad personnel.

In cases of emergency, it may be necessary for the Contractor’s employees or agents to

flag and stop approaching trains. Flagging equipment should consist of red fusees and/or
red flags.
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40.

41.

43.

44.

45.

46.

47.

CONTRACTOR GENERAL SAFETY REQUIREMENTS

When emergency flagging is necessary, Workers should protect against trains moving in
both directions.

If required to perform emergency flagging, Workers must understand that a great distance
is required in which to stop a moving train. The railroad flagger must be at least 1.5 miles
from the point being protected in order to provide minimum distance for the locomotive
engineer to stop the train. A stop signal is given by swinging the lighted fusee or red flag at
right angle to the track, but the engineer will recognize the stop signal if given violently in
any manner from a point near the track. Workers, when giving a stop signal, must not stand
on or within fouling distance of the track, as normally the engineer will not have the
required stopping distance to stop short of the point where the signal is being given.

When an emergency exists or if any hazard is noticed on passmg trains, the Engineer or his
representative on site must be notified immediately.

High frequency radios (not CBs) shall be used by all crews for emergency communications
between crews.

Radio transmitters must not be operated when located less than 250 feet from blasting
operations.

When it is necessary to create a hazardous condition in performing work on or in the
vicinity of a track, proper protection must be afforded in accordance with a safety plan
submitted to and approved by the Chief Engineer or his representative prior to creating the
hazardous condition, as well as taking any other precautions that may be necessary to
protect the condition.

Before excavating, it must be ascertained by the Contractor, or other outside entity, if there
are underground electric wires, cables, or pipe lines in the vicinity. Excavating on the right
of way could result in damage to buried cables resulting in delay to railroad traffic. Before
any excavation commences, contact the Northwestern Pacific signal and track
representative in charge of the area. All underground and overhead wires are to be
considered HIGH VOLTAGE and dangerous until verified with the company having
ownership of the line. It is the Contractor’s responsibility to notify any other companies
that have underground utilities in the area before excavating.

If obstructions are encountered that do not appear on drawings, the Chief Engineer must be
notified immediately before continuing excavation in the area. If the obstruction is a utility,
and the owner of the utility can be identified, then the owner should also be notified
immediately. If there is any doubt about the location of underground cables or lines of any
kind, no work will be performed until the exact location has been determined. There will
be no exceptions to these instructions.
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48.

49.

50.

51.

52.

53.

54.

55.

56.

57

58.

CONTRACTOR GENERAL SAFETY REQUIREMENTS

All excavations regardless of depth will be shored where there is any danger to track
structure or personnel.

No excavation will be left uncovered or unprotected overnight.

Holes or trenches in the vicinity of the track must be covered, guarded and protected when
not being worked on.

Excavations, trenches or pits on or adjacent to public roads will be physically protected
and denoted by highway barriers with flashing lights when not in use.

All excavations will be backfilled as soon as possible.

All power line wires must be considered dangerous and of high voltage unless informed to
the contrary by proper authority. For lines rated SOKV or below, minimum clearance
between the lines and any part of the equipment or load shall be 10 feet. For lines rated
over 5 OKV, minimum clearance between the line and any part of equipment or load shall
be 10 feet plus 0.4 inches for each 1KV over S0KV. If the capacity of the line is not
known, minimum clearance of 20 feet must be maintained. A person shall be designated to
observe clearance of the equipment and give a timely warning for all operations where it is
difficult for an operator to maintain the desired clearance by visual means.

All work over or within water will meet State and Federal regulations.

When Contractor, or other outside entity, employees are required to work on railroad
property after normal working hours or on weekends, the railroad representative in charge
of the project must be notified. No one will be allowed to work alone during the times
specified above. When it is necessary to work during these times, a minimum of two
employees are required to be present. This could be a railroad employee with a Contractor
employee or two Contractor employees.

Equipment and vehicles must operate at a safe speed, being aware of operating conditions
as well as other equipment and persons working in close proximity. Extreme caution must
be exercised at all grade crossings.

IN ALL CASES OF UNCERTAINTY, THE SAFEST COURSE MUST BE TAKEN!

Contractor General Safety Requirement: IMPORTANT: Disregard of any of these safety
requirements may result in Contractor, or other outside entity, being shut down for a
minimum of 48 hours on railroad right-of-way while infraction is investigated. Based on
findings of the investigation, it will be determined if the Contractor, or other outside entity,
will be allowed to work on Northwestern Pacific right-of-way in the future.
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NATIONWIDE PERMIT 15 AND CONDITIONS

U.S. COAST GUARD APPROVED BRIDGES

Discharges of dredged or fill material incidental to the construction of bridges across navigable waters
of the United States, including cofferdams, abutments, foundation seals, piers, and temporary
construction and access fills provided such discharges have been authorized by the U.S. Coast Guard
as part of the bridge permit. Causeways and approach fills are not included in this NWP and will
require an individual or regional Section 404 permit. (Section 404)

NATIONWIDE PERMIT CONDITIONS
GENERAL CONDITIONS:

The following general conditions must be followed in order for any authorization by a NWP ta be
valid:

1 Navigation. No activity may cause more than a minimal adverse effect on navigation.

2 Proper maintenance. Any structure of fill authorized shall be properly maintained, including
maintenance to ensure public safety.

3 Erosion and siltation controls. Appropriate erosion and siltation controls must be used and
maintained in effective operating condition during construction, and all exposed soil and other fills, as

well as any work below the ordinary high water mark or high tide line, must be permanently stabilized
at the earliest practicable date.

4 Aquatic life movements. No activity may substantially disrupt the movement of those species of
aquatic life indigenous to the waterbody, in¢fuaing fiose species whick normally migrase through the
area unless the activity 8 primary purpose is to impound water.

5 Equipment. Heavy equipment working in wetlands must be placed on mats, or other measures must
be taken to minitnize soil disturbance.

6 Regional and case-by-case conditions. The activity must comply with any regional conditions
which may have been added by the Division Engineer (see 33 CFR 330.4(e)) and with any case
specific conditions added by the Corps or by the state or tribe in its section 401 water quality
certification.

7 Wild and Scenic Rivers. No activity may occur in a8 component of the National Wild and Scenic
River System; or in a river officially designated by Congress s & "study river" for possible inclusion in
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the system, while the river is in an official study status; unless the appropriate Federal agency, with
direct management responsibility for such river, has determined in writing that the proposed activity
will not adversely effect the Wild and Scenic River designation, or study status. Information on Wild
and Scenic Rivers may be obtained from the appropriate Federal land management agency in the area

(e.g., National Park Service, U.S. Forest Service, Bureau of Land Management, U.S. Fish and Wildlife
Service.)

8 Tribal rights. No activity or its operation may impair reserved tribal rights, including, but not
limited to, reserved water rights and treaty fishing and hunting rights.

9 Water quality certification. In certain states, an individual Section 401 water quality certification
must be obtained or waived (see 33 CFR 330.4(c)).

10 Coastal zone management. In certain states, an individual state coastal zone management
consistenicy concurrence must be obtained or waived (see Section 330.4(d)).

11 Endangered Species, No activity is authorized under any NWP which is likely to jeopardize the
continued existence of a threatened or endangered species or a species proposed for such designation,
as identified under the Federal Endangered Species Act, or which is likely to destroy or adversely
modify the critical habitat of such species. Non-federal permittees shall notify the District Engineer if
any listed species or critical habitat might be affected or is in the vicinity of the project, and shall not
begin work on the activity until notified by the District Engineer that the requirements of the
Endangered Species Act have been satisfied and that the activity is authorized. Authorization of an
activity by a nationwide permit does not authorize the take of a threatened or endangered species as
defined under the Federal Endangered Species Act. In the absence of separate authorization (e.g., an
ESA Section 10 Permit, & Biological Opinion with incidental take provisions, etc.) from the U.S. Fish
and Wildlife Service or the National Marine Fisheries Service, both letha! and non-lethal takes of
protected species are in violation of the Endangered Species Act. Information on the location of
threatened and endangered species and their critical habitat can be obtained directly from the offices of
the U.S. Fish and Wildlife Service and National Marine Fisheries Service or their world wide web
pages at http://www fws.gov/~rOendspp/endspp.html” http://www fws.gov/~r9endspp/endspp.html
and http//kingfish.spp. mnfs.gov/tmeintyr/prot_res.ntmi#ES and Recovery, respectively.

12 Historic properties. No activity which may affect historic properties listed, or eligible for listing,
in the National Register of Historic Places is authorized, until the DE has complied with the provisions
of 33 CFR Part 325, Appendix C. The prospective permittee must notify the District Engineer if the
authorized activity may affect any historic properties listed, determined to be eligible, or which the
prospective permittee has reason to believe may be eligible for listing on the National Register of
Historic Places, and shall not begin the activity until notified by the District Engineer that the
requirements of the National Historic Preservation Act bave been satisfied and that the activity is
authorized. Information on the location and existence of historic resources can be obtained from the
State Historic Preservation Office and the National Register of Historic Places (see 33 CFR 330.4(g)).

13 Notification.

a) Timing: Where required by the terms of the NWP, the prospective permittee must notify the
District Engineer with a Pre-Construction Notification (PCN) as early as possible and shall not begin
the activity: 1. Until notified by the District Engineer that the activity may proceed under the NWP
with any special conditions imposed by the District or Division Engineer; or 2. If notified by the
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District or Division Engineer that an individual permit is required; or 3. Unless 30 days (or 45 days for
NWP 26 only) have passed from the District Engineer s receipt of the notification and the prospective

permittee has not received notice from the District or Division Engineer. Subsequently, the permittee s
right to proceed under the NWP may be modified, suspended, or revoked only in accordance with the

procedure set forth in 33 CFR 330.5(d)(2).

b) Contents of Notification: The notification must be in writing and include the following information:

1. Name, address and telephone numbers of the prospective permittee;

2. Location of the proposed project

3. Brief description of the proposed project; the project s purpose; direct and indirect adverse
environmental effects the project would cause; any other NWP(s), regional general permit(s) or
individual permit(s) used or intended to be used to authorize any part of the proposed project or any
related activity; and

4 For NWPs 14, 18, 21, 26, 29, 34, and 38, the PCN must also include a delineation of affected
special aquatic sites, including wetlands (see paragraph 13(f));

5 For NWP 21 - Surface Coal Mining Activities, the PCN must include an OSM or state approved
mitigation plan.

6. For NWP 29-Single-Family Housing, the PCN must lso include:
(i) Any past use of this NWP by the individual permittee and/or the permitee s Spouse,
(ii) A statement that the single-family housing activity is for a personal residence of the permitteg;

(iii) A description of the entire parcel, including its size, and a delineation of wetlands. For the purpose
of this NWP, parcels of land measuring 0.5 acre or less will not require a formal on-site delineation.
However, the applicant shall provide an indication of where the wetlands are and the amount of
wetlands that exists on the property. For parcels greater than 0.5 acre in size, a formal wetland
delineation must be prepared in accordance with the current method required by the Corps. (See
paragraph 13(f));

(iv) A written description of all land (including, if available, legal descriptions) owned by the
prospective permittee and/or the prospective permittee s spouse, within a one mile radius of the
parcel, in any form of ownership (including any land owned as a partner, corporation, joint tenant, co-

tenant, or as a tenant-by-the-entirety) and any land on which a purchase and sale agreement or other
contract for sale or purchase has been executed;

7 For NWP 31- Maintenance of Existing Flood Control Projects, the prospective permittee must
either notify the District Engineer with a Pre-Construction Notification (PCN) prior to each

maintenance activity or submit a five year (or less) maintenance plan. In addition, the PCN must
include all of the following:

Sufficient baseline information so as to identify the approved channel depths and configurations and
existing facilities. Minor deviations are authorized, provided that the approved flood control
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protection or drainage is not increased,;

A delineation of any affected special aquatic sites, including wetlands; and,

Location of the dredged material disposal site.

8. For NWP 33 - Temporary Construction, Access, and Dewatering, the PCN must also include 2
restoration plan of reasonable measures to avoid and minimize adverse effects to aquatic resources.

c) Form of Notification: The standard individual permit application form (Form ENG 4345) may be
used as the notification but must clearly indicate that it is 2 PCN and must include all of the
information required in (b) (1)-(8) of General Condition 13. A Jetter may also be used.

d) District Engineer s Decision: In reviewing the pre-construction notification for the proposed
activity, the District Engineer will determine whether the activity authorized by the NWP will result in
more than minimal individual or cumulative adverse environmental effects or may be contrary to the
public interest. The prospective permittee may, optionally, submit a proposed mitigation plan with the
pre-construction notification to expedite the process and the District Engineer will consider any
optional mitigation the applicant has included in the proposal in determining whether the net adverse
environmental effects of the proposed work are minimal. If the District Engineer determines that the
activity complies with the terms and conditions of the NWP and that the adverse effects are minimal,
the District Engineer will notify the permittee and include any conditions the DE deems necessary.

Any mitigation proposal must be approved by the District Engineer prior to commencing work. If the
prospective permittee elects to submit a mitigation plan, the District Engineer will expeditiously
review the proposed mitigation plan, but will not commence 2 second 30-day (or 45-day for NWP 26)
notification procedure. If the net adverse effects of the project (with the mitigation proposal) are
determined by the District Engineer to be minimal, the District Engineer will provide a timely written
response to the applicant stating that the project can proceed under the terms and conditions of the
nationwide permit. If the District Engineer determines that the adverse effects of the proposed work
are more than minimal then he will notify the applicant either:

(1) that the project does not qualify for authorization under the NWP and instruct the applicant on the
procedures to seek authorization under an individual permit;

(2) that the project is authorized under the NWP subject to the applicant s submitting a mitigation
proposal that would reduce the adverse effects to the minimal level; or

(3) that the project is authorized under the NWP with specific modifications or conditions.

¢) Agency Coordination: The District Engineer will consider any comments from Federal and State
agencies concerning the proposed activity s compliance with the terms and conditions of the NWPs
and the need for mitigation to reduce the project s adverse environmental effects to a minimal level.

(i). For NWP 14, 21, 26 (between 1 and 3 acres of impact) , 29, 33, 37, and 38. The District Engineer
will, upon receipt of a notification, provide immediately, e.g., facsimile transmission, overnight mail or
other expeditious manner, a copy to the appropriate offices of the Fish and Wildlife Service, State
natural resource or water quality agency, EPA, State Historic Preservation Officer (SHPQ), and, if
appropriate, the National Marine Fisheries Service. With the exception of NWP 37, these agencies will
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then have 5 calendar days from the date the material is transmitted to telephone or fax the District
Engineer notice that they intend to provide substantive, site-specific comments. If so contacted by an
agency, the District Engineer will wait an additional 10 calendar days (16 calendar days for NWP 26
PCNis) before making a decision on the notification. The District Engineer will fully consider agency
comments received within the specified time frame, but will provide no response to the resource
agency. The District Engineer will indicate in the administrative record associated with each
notification that the resource agencies concerns were considered. Applicants are encouraged to
provide the Corps multiple copies of notifications to expedite agency notification.

(ii) Optional Agency Coordination. For NWPs 5, 7, 12, 13, 17, 18, 27, 31, and 34, where a Regional
Administrator of EPA, a Regional Director of USFWS, or a Regional Director of NMFS has formally
requested general notification from the District Engineer for the activities covered by any of these
NWPs, the Corps will provide the requesting agency with notification on the particular NWPs.
However, where the agencies have a record of not generally submitting substantive comments on
activities covered by any of these NWPs, the Corps district may discontinue providing notification to
those regional agency offices. The District Engineer will coordinate with the resources agencies to
identify which activities involving a PCN that the agencies will provide substantive comments to the
Corps. The District Engineer may also request comments from the agencies on a case by case basis
when the District Engineer determines that such comments would assist the Corps in reaching a
decision whether effects are more than minimal either individually or cumulatively.

(iii) Optional Agency Coordination, 401 Denial. For NWP 26 only, where the state has denied its 401
water quality certification for activities with less than 1 acre of wetland impact, the EPA regional
administrator may request agency coordination of PCNs between 1/3 and 1 acre. The request may
only include acreage limitations within the 1/3 to 1 acre range for which the state has denied water
quality certification. In cases where the EPA has requested coordination of projects as described here,
the Corps will forward the PCN to EPA only. The PCN will then be forwarded to the Fish and
Wildlife Service and the National Marine Fisheries Service by EPA under agreements among those

agencies. Any agency receiving the PCN will be bound by the EPA time frames for providing
comments to the Corps.

f) Wetlands Delineations: Wetland delineations must be prepared in accordance with the current
method required by the Corps. For NWP 29 see paragraph ()(6)(iit) for parcels less than 0.5 acres in
size. The permittee may ask the Corps to delineate the special aquatic site. There may be some delay if
the Corps does the delineation. Furthermore, the 30-day period (45 days for NWP 26) will not start
until the wetland delineation has been completed and submitted to the Corps, where appropriate. g)
Mitigation: Factors that the District Engineer will consider when determining the acceptability of
appropriate and practicable mitigation include, but are not limited to:

(i) To be practicable, the mitigation must be available and capable of being done considering costs,
existing technology, and logistics in light of the averall project purposes;

(ii) To the extent appropriate, permittees should consider mitigation banking and other forms of
mitigation including contributions to wetland trust funds, in lieu fees to organizations such as The
Nature Conservancy, state or county natural resource management agencies, where such fees
contribute to the restoration, creation, replacement, enhancement, or preservation of wetlands.
Furthermore, examples of mitigation that may be appropriate and practicable include but are not
limited to: reducing the size of the project; establishing wetland or upland buffer zones to protect
aquatic resource values; and replacing the loss of aquatic resource values by creating, restoring, and
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enhancing similar functions and values. In addition, mitigation must address wetland impacts, such as
functions and values, and cannot be simply used to offset the acreage of wetland losses that would
occur in order to meet the acreage limits of some of the NWPs (e.g., for NWP 26, 5 acres of wetlands
cannot be created to change a 6-acre loss of wetlands to a 1 acre loss; however, 2 created acres can be
used to reduce the impacts of a 3-acre loss.).

14 Compliance certification. Every permittee who has received 2 Nationwide permit verification
from the Corps will submit a signed certification regarding the completed work and any required

mitigation. The certification will be forwarded by the Corps with the authorization letter and will
include:

a.) A statement that the authorized work was done 1n accordance with the Corps authorization,
including any general or specific conditions,

b.) A statement that any required mitigation was completed in accordance with the permit conditioas;
c.) The signature of the permittee certifying the completion of the work and mitigation.

15 Multiple use of Nationwide permits. In any case where any NWP number 12 through 40 is
combined with any other NWP mumber 12 through 40, as part of a single and cornplete project, the
permittee must notify the District Engineer in accordance with paragraphs a, b, and ¢ on the
Notification General Condition number 13. Any NWP number 1 through 11 may be combined with
any other NWP without notification to the Corps, unless notification is otherwise required by the
terms of the NWPs. As provided at 33 CFR 330.6(c) two or more different NWPs can be combined to
authorize a single and complete project. However, the same NWP cannot be used more than once for
a single and complete project.

SECTION 404 ONLY CONDITIONS:

In addition to the General Conditions, the following conditions apply only to activities that involve the
discharge of dredged or fill material into waters of the U.S., and must be followed in order for
authorization by the NWPs to be valid:

1. Water supply intakes. No discharge of dredged or fill material may occur in the proximity of a

public water supply intake except where the discharge is for repair of the public water supply intake
structures or adjacent bank stabilization. '

2. Shellfish production. No discharge of dredged or fill material may occur in areas of concentrated
shellfish production, unless the discharge is directly related to a shellfish harvesting activity authorized
by NWP 4.

3. Suitable material. No discharge of dredged or fill material may consist of unsuitable material (e.g.,
trash, debris, car bodies, asphalt, etc.,) and material discharged must be free from toxic pollutants in
toxic amounts (see Section 307 of the Clean Water Act).

4. Mitigation. Discharges of dredged or fill material into waters of the United States must be
minimized or avoided to the maximum extent practicable at the project site (i.e., on-site), unless the
District Engineer approves a compensation plan that the Distnict Engineer determines is more
beneficial to the environment than on-site minimization or avoidance measures.
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5. Spawning areas. Discharges in spawning areas during spawning seasons must be avoided to the
maximum extent practicable.

6. Obstruction of high flows. To the maximum extent practicable, discharges must not permanently
restrict or impede the passage of normal or expected high flows or cause the relocation of the water
(unless the primary purpose of the fill is to impound waters).

7. Adverse effects from impoundments. If the discharge creates an impoundment of water, adverse

effects on the aquatic system caused by the accelerated passage of water and/or the restriction of its
flow shall be minimized to the maximum extent practicable.

8. Waterfow! breeding areas. Discharges into breeding areas for migratory waterfowl must be
avoided to the maximum extent practicable.

9. Removal of temporary fills. Any temporary fills must be removed in their entirety and the
affected areas returned to their pre-existing elevation.

Back to Regulatory Page

Nationwide Permits

http://www spn.usace. a.rmy.hxil/regulatory/nwl 5.html ‘ 5/124/99



~Miller Pacific

ENGINEERING GROUP

165 North Redwaood Drive

Swite 120
San Rafael, California 94903

F 415/ 491-1831

T 415/491-1338

GEOTECHNICAL INVESTIGATION
NORTHWESTERN PACIFIC RAILROAD
MAINLINE BRIDGE REPLACEMENT
PETALUMA, CALIFORNIA

March 4, 1899

Project 243.19

Prepared For:

City of Petaluma

P.O. Box 61

Petaluma, California 94953-0061

CERTIFICATION

This document is an instrument of service, prepared by or under the direction of the undersigned professionals, in accordance with the
current ordinary standard of care. The service specifically excludes the investigation of radon, asbestos or other hazardous materials.
The document is for the sole use of the client and consultants on this project. No other use is authorized. !f the project changes, or more
than two years have passed since issuance of this report, the findings and recommendations must be reviewed by the undersigned.

MILLER PACIFIC ENGINEERING GROUP REVIEWED BY
(a California corporation)

Eugene A. Miller
Geotechnical Engineer No. 2398 Geotechnical Engineer No. 596
(Expires 6/30/01) (Expires 3/31/01)




VI

GEOTECHNICAL INVESTIGATION

NORTHWESTERN PACIFIC RAILROAD

MAINLINE BRIDGE REPLACEMENT
PETALUMA, CALIFORNIA

TABLE OF CONTENTS
INTRODUCTION
PROJECT DESCRIPTION
GEOLOGIC SETTING
A. Regional Geology
B. Seismicity

SITE CONDITIONS

A. Site Reconnaissance
B. Field Exploration and Laboratory Testing
C. Local Geologic Conditions

GEOLOGIC HAZARDS

General

Surface Fault Rupture

Seismic Ground Shaking
Liquefaction Potential

Seismic Induced Ground Settlement
Seismic Lurching and Ground Cracking
Erosion

Seiche and Tsunami

Flooding

Settiement

Expansive Soil

OmMmoow>»

[SCUSSION AND RECOMMENDATIONS
General

Bridge Foundation Design
Retaining Wall Design

Settlement

Excavation

Site Grading

Pavement Design

EMMOOB>»Y Re—x

PLAN REVIEW AND CONSTRUCTION INSPECTION

LIST OF REFERENCES

~ Miller Pacific

ENGINEERING GROUP

Page 1

~NOoO OO w W w

—
O 0 00 0

11
11
12
12
13
13
13

14
14
14
16
19
20
20
22

23

24



" Miller Pacific

ENGINEERING GROUP

FIGURES
: Site Location Map
Active Fault Map
Site Map
Recommended Caltrans ARS Curve
Liquefaction Evaluation
Vertical Pile Capacity
Lateral Pile Capacity and Induced Moment

APPENDIX A - FIELD EXPLORATION AND LABORATORY TESTING
Soil Classification Chart
Miller Pacific Boring Logs
Corps of Engineers Boring Logs
CPT 3 - Field Data
CPT 4 - Field Data
CPT Interpreted Data
Consolidation Test
Sieve Analysis

Figure 1

~NOoOOobh W

Figure A-1
A-2 to A-6
A-7 to A-16
A-17

A-18

A-19 to A-20
A-21

A-22



Miller Pacific

ENGINEERING GROUP

GEOTECHNICAL INVESTIGATION
NORTHWESTERN PACIFIC RAILROAD
MAINLINE BRIDGE REPLACEMENT
PETALUMA, CALIFORNIA

. INTRODUCTION

This document presents the results of our geotechnical investigation for the planned
replacement of the Northwestern Pacific Railroad’'s Mainline Bridge in Petaluma, California.
The purpose of our geotechnical investigation is to evaluate site conditions and provide
geotechnical recommendations for the design and construction of the project. This report is
intended for use by the City of Petaluma, Winzler & Kelly Consulting Engineers, and the

project design team.

The scope of our geotechnical services was described in our proposal dated January 25,
1999. Our geotechnical investigation includes a review of available geologic/geotechnical
data, subsurface exploration to supplement Miller Pacific's and the Corp of Engineers' previous
exploration, laboratory testing, geotechnical evaluation, geotechnical analyses, and
preparation of a written report that summarizes our recommendations and design criteria for

the planned bridge.
The following geotechnical considerations are addressed in this report;

(1) Expected subsurface conditions;

(2) Evaluation of geologic hazards:

(3) Foundation design;

4) Seismic design criteria;

) Judgement of excavation conditions;

(6) Site grading;

(7) Expected settlement of earth embankments and bridge foundations:
(8) Recommended pavement section.

Investigation for hazardous materials or soil and groundwater contamination is specifically

excluded from our scope of work.
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. PROJECT DESCRIPTION

The planned project involves replacing an existing timber railroad bridge as part of the
Petaluma River flood control improvements in Petaluma, California. The approximate location
of the project site is shown on Figure 1. To increase flow capacity within the river, the new

bridge will be higher and longer than the existing bridge with fewer supports in the river.

The City of Petaluma and Corps of Engineers are working jointly to construct the Petaluma
River flood control improvements. The City of Petaluma is responsible for the replacement of
the Mainline Railroad Bridge. Winzler and Kelly Consulting Engineers is providing the civil and

structural design for the new bridge.

Based on our discussions with Winzler and Kelly, the new bridge will be located parallel and
roughly twenty feet south of the existing timber bridge. The new railroad bridge will be a two-
span, reinforced concrete structure. The center bent and abutments will be supported on piles
driven into the dense soils that underlie the project site. The bottom of the pile caps will be at
an elevation of =11 or -12. The preliminary design load for the piles is 70 tons. It is our

understanding that several of the piles will be battered to increase lateral resistance.

The elevation of the railroad will be raised roughly four feet and the length increased. The new
railroad tracks will need to gently slope down and connect with the existing tracks several
hundred feet from the bridge. Retaining‘Walls will be required adjacent to Les’'s Auto & Truck
Repair and along Lakeville Street where compacted fill slopes wouid encroach onto private

property. The maximum height of the retaining walls is about four feet.

Since the planned railroad tracks will cross Lakeville Street at an increased elevation, a portion

of Lakeville Street near Madison Street will be raised and reconstructed.
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. GEOLOGIC SETTING

A. Regional Geology

Sonoma County is within the Coast Range Geomorphic Province of California. This area is
characterized by northwest-southeast trending mountain ridges and intervening valleys that
were formed from tectonic activity between the Pacific and North American Plates. Tectonic
activity within the Coast Range Geomorphic Province is concentrated along the San Andreas

Fault Zone.

The NWP Railroad Bridge is located within the Petaluma alluvial valley. Geologic mapping
performed by the California Division of Mines and Geology (CDMG, 1980) indicates that the
project site is located near a geologic contact between alluvial deposits (Qyfo) of sand, silt and
silty clay and younger bay mud (Qbm). The depth of the alluvial material has also been
roughly interpreted by CDMG to be up to 200 feet. The interpretation of the regional geology

is based on widely spaced borings and surface observations,

Bedrock at the project site is expected at significant depth below the alluvial soils. The
bedrock is most likely fine-grained sandstone and tuff of the Merced Formation. However,
depending on the dip of the rock formations, sandstone and shale of the Franciscan Formation

or voicanic rocks of the Sonoma Volcanics Formation could also be present.

B. Seismicity

The NWP Railroad Bridge is located within the seismically active San Francisco Bay Region
and will therefore experience the effects of future earthquakes. Such earthquakes could occur
on any of several active faults within the region. The COMG (1994) has mapped various active
and inactive faults in the region. The active faults in the region, i.e. those that show evidence

of movement in the past 11,000 years, are shown on the Active Fault Map, Figure 2.

The United States Geological Survey (USGS) assembled the “Northern California Earthquake
Potential Working Group” to evaluate earthquake probability in this region. Sixty-two potential
sources were analyzed to develop estimates of the probability (i.e. recurrence intervals) of
earthquakes with a Moment Magnitude greater than 6.5 to occur.  The slip rates and

recurrence intervals for faults in the San Francisco Bay Area are presented in Table A.

3
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TABLE A
SUMMARY OF EARTHQUAKE RECURRENCE INTERVALS
SAN FRANCISCO BAY AREA

Observed Estimated Expected
Largest Historical Event  Slip Rate Recurrence Future

Fault Segment Year Magnitude' (mm/year) Interval (vears) Magnitude?

SAN ANDREAS
North Coast 1906 8.2 24 210 7.9
Peninsula 1906° 7.1 17 400 7.1
Santa Cruz 1989 7.0 14 400 7.0
HAYWARD 9 - 210 7.5
North Segment 1836?2* 6.8 9 210 6.9
South Segment 1868 6.8 9 210 6.9
RODGERS CREEK 1898° 6.5 9 230 7.0
SAN GREGORIO Unknown® Unknown® 5 400 7.0
CONCORD 1955 54 6 240 6.5
GREEN VALLEY 1892 6.4 6 330 6.7
CALAVERAS

North Segment 1861 6.5 8 400 7.0
South Segment 1984° 59 15 60 6.2
MAACAMA Unknown® Unknown® 9 220 6.9
Notes:

W) Richter Magnitude

(2)
3)

Moment Magnitude _

A Magnitude 7.0 may have occurred on this segment in 1838. The 1906 event broke
the entire length of this segment, but measured strains were substantially less than the
North Coast portion suggesting this segment is independent of the North Coast and
Santa Cruz segments.

Recent studies suggest this event did not occur on the Hayward Fauit.

These large events are not considered strong enough to have relieved current strain
accumulation on the particutar fault,

No confirmed recorded large events in historical accounts (generally last 150 to 200

years).

References: USGS (1996) and Toppozada and Borchardt (1998)
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The probability of an event increases as the interval from the previous large event approaches
and surpasses the recurrence interval. The probability will continue to increase until a seismic
event occurs on a fault or fault segment releasing the accumulated strain. Recent USGS
studies identified four fault segments in the Bay Area that are most likely to produce a large

earthquake. These fault segments are:

» The San Andreas Fault (Peninsula Segment) between Los Gatos and Hillsborough:;

» The Hayward Fault (South Segment) between Fremont and San Leandro;

« The Hayward Fault (North Segment) between San Leandro and San Pablo Bay; and

« The Rodgers Creek Fault between San Pablo Bay and Santa Rosa.

The USGS concluded that major earthquakes (magnitude 7 or larger) are likely on each of
these four fault segments within the next 100 to 150 years and each has an estimated 20 to 30
percent probability of occurrence in the next 30 years. When the probabilities are combined

mathematically, there is a 67 percent chance for a magnitude 7 or larger earthquake to occur

in the Bay Area over the next 30 years,

Additional studies by the USGS regarding the probability of large earthquakes are on going.
These current evaluations include data from additional active faults and updated geological

data.




Miller Pacific

ENGINEERING GROUP

ll. SITE CONDITIONS

A. Site Reconnaissance

We performed a site reconnaissance with Winzler & Kelly on January 21, 1999 to observe site
conditions and to define a field exploration program. West of the Petaluma River, the new
railroad bridge and track will be relocated within a strip of level land between Les’s Truck &

Auto Repair and the existing railroad track.

On the east side of the Petaluma River, the new railroad alignment crosses Lakeville Street
and merges with the existing railroad tracks on the south side of Lakeville Street. The site
conditions consist of relatively level grade with several utilities within and adjacent to Lakeville

Street.

To reasonably estimate subsurface conditions at the bridge site, four exploratory borings were
located to supplement previous exploration. Underground Service Alert (USA) was notified to
identify nearby underground utilities. The site reconnaissance did not identify any unusual

topographic or geologic features.

B. Field Exploration and Laboratory Testing

Subsurface conditions were explored by drilling four new exploratory borings at the locations
shown on Figure 3. The borings were drilled with a truck-mounted drill rig using 6-inch solid
augers. The depth of the borings range from 10.5 to 41 feet below the ground surface. The
soils encountered were logged in the field in accordance with the soil classification chart
presented on Figure A-1. The new boring logs are presented on Figures A-2 through A-6. The

subsurface exploration program is discussed in detail in Appendix A.

Reference data from previous investigations near the project site was also utilized in our
evaluation and analyses. The location of previdus subsurface exploration is also shown on
Figure 3. Copies of the boring logs and plots of Cone Penetration Test (CPT) data are
presented on Figures A-7 to A-19. Interpreted strength parameters from the CPT data are

presented on Figure A-20.
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Soil samples collected during the subsurface exploration were tested in our laboratory to
evaluate the engineering characteristic of the soils. Laboratory testing on select samples
consisted of moisture content, dry density, unconfined shear strength, consolidation and grain
size. The results of the moisture content, dry density and unconfined shear strength are
presented on the boring logs. A plot of the consolidation test is presented on Figure A-21.
Sieve analyses were performed to aid in classifying soil samples. The results of the sieve
analyses are shown on Figure A-22. We also reviewed the results of laboratory testing from
previous ihvestigations, The laboratory testing program is discussed in more detail in

Appendix A.

C. Local Geologic Conditions
The subsurface conditions encountered during our exploration differ from the interpreted

regional geologic conditions. Soft bay mud was not encountered as indicated from the
regional geologic maps. The actual local geologic conditions consist of interbedded layers of

alluvial sand, silt and clay.

The geologic conditions are consistent with flood-plain materials that are deposited as ancient
rivers meandered across the Petaluma Valley. Due to the variable nature of the alluvial soils,
the delineation of the subsurface conditions is based on similar soil type, consistency, and
engineering properties. In general, the subsurface conditions consist of roughly twenty eight
feet of soft to medium stiff clay and loose to medium dense sand over a thick deposit of dense

sand and gravel with occasional stiff clay layers.

Groundwater was encountered during the subsurface exploration between elevation +1.0 and
+4.0. The depth to groundwater was measured during drilling and may not represent the
stabilized groundwater level. The observed groundwater levels in the borings near the
Petaluma River roughly correlate with the water level in the river.  Borings further from the

river appear to have a more stable groundwater level near elevation +1.0.
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V. GEOLOGIC HAZARDS

A. General
A brief discussion of various geologié hazards and warranted mitigation options are presented
below. The significant geologic hazards that may affect the project site include ground

shaking, liquefaction, lurching, and erosion.

B. Fault Surface Rupture

Under the Alquist-Priclo Special Studies Zone Act, the California Division of Mines and
Geology (CDMG) produced 1:2000 scale maps showing all active faults. The planned NWP
Railroad Bridge is not located within an Alquist-Priolo Special Studies Zone and is not near any
of the known active fauits. Considering the absence of recognized active faults and the

significant depth of the alluvial soils, the potential for surface fault rupture at the site is remote.

No mitigation measures are required.

C. Seismic Ground Shaking

The site will experience ground shaking similar to other areas in the seismically active San
Francisco Bay Region. The intensity of earthquake motion at the site will depend on the
characteristics of the generating fault, distance to the earthquake epicenter, the magnitude

and duration of the earthquake and site specific geologic conditions.

The expected ground accelerations at the site from earthquakes on various active faults are
shown in Table B. These accelerations are for an earthquake originating on the closest

portion of the fault to the site.
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TABLE B
ESTIMATED GROUND MOTION CHARACTERISTICS
NWPRR BRIDGE, PETALUMA, CALIFORNIA

Expected Future Event
Fault/Segment Magnitude'  Duration Distance® Peak Ground®  Standard
(sec) (km) Acceleration (g) Deviation (g)

SAN ANDREAS

North Coast 7.9 37 23 0.28 0.15
Peninsula 7.1 29 56 0.08 0.04
HAYWARD 7.5 26 32 0.18 0.09
North Segment 6.9 18 32 0.14 0.07
South Segment 6.9 27 80 0.05 0.03
RODGERS CREEK 7.0 16 8 0.37 0.21
SAN GREGORIO 7.0 21 49 0.09 0.05
CONCORD 6.5 15 53 0.05 0.04
GREEN VALLEY 8.7 21 40 0.10 0.06
CALAVERAS 7.0 24 72 0.07 0.03
MAACAMA 6.9 18 27 0.14 0.08
GREENVILLE 6.8 24 67 0.05 0.03
WEST NAPA 6.5 13 27 0.13 0.08
Notes:

(1) Moment magnitude
(2) Site distance to closest fault trace, see Figure 2.
(3) Median peak acceleration from rock attenuation relationships by ldriss (1995).

Reference: USGS (1996)
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The accelerations presented in the previous Corp of Engineers' report are higher than the
accelerations presented above. The accelerations determined by the Corp were based on
older attenuation curves for a "hard site." The accelerations presented in Table B were
developed using attenuation curves that incorporate data from more recent earthquakes. The
spectral accelerations at the ground surface should be evaluated using the Caltrans ARS

curve for 80-150 feet of alluvium as shown on Figure 4.

Seismic Shaking Mitigation Measures - At a minimum, the Uniform Building Code recommends
structures be designed to prevent failure or collapse during a strong earthquake. Mitigation
measures include designing the improvements and structures in accordance with the most
recent version of Caltrans bridge design criteria or other applicable codes. Typical design level
accelerations for most structures are based on the median peak horizontal acceleration. For

the railroad site, the design bedrock acceleration is 0.37g.

D. Liquefaction Potential

Liquefaction refers to the sudden, temporary loss of soil strength during ground shaking. This
phenomenon can occur where there are saturated, loose, granular deposits. Due to the
presence of these types of cohesionless soils at the site, analyses were performed to evaluate

the potential for liquefaction.

To evaluate soil liquefaction, the seismic energy from an earthquake is co‘mpared'with the
ability of the soil to resist pore pressure generation. The earthquake energy is termed the
cyclic stress ratio (CSR) and is a function of horizontal acceleration and depth. The soil
resistance is based on the relative density and percent silt and clay of the soil. The relative
density of cohesionless sail is correlated with corrected blow count data (N1)so measured during
exploration and percent fines determined from laboratory testing. The results of our
liquefaction evaluation are presented on Figure 5. There is a moderate potential for
liquefaction of localized layers of loose sands between elevation +4 and —18.

Liquefaction Mitigation Measures - To mitigate possible loss of foundatien support due to soil
liquefaction, the bridge foundation must extend below the susceptible soils. A detailed
discussion of the recommended bridge foundation is presented in subsequent sections of the

report.
10
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Liquefaction can also produce surface manifestation such as sand boils and localized ground
settlement. Studies by Ishihara (1985) predict surface manifestation based on the thickness of
the non-liquefiable surface layer, the thickness of the liquefiable layer and ground acceleration.
For the site conditions, it appears that the potential for surface manifestation is low to
moderate.  Although significant distress to improvements on the ground surface is not
expected, a detailed site reconnaissance should be performed following a strong earthquake

to inspect the site for any damage to the railroad tracks or retaining walls.

E. Seismic Induced Ground Settlement
Ground shaking can induce settlement of loose granular soils above the water table. The soils

encountered above the groundwater were clay or medium dense sand that are not prone to
significant seismic induced settlement. Thus, settlement of the fill during a seismic event
would be relatively minor.

No mitigation measures are required.

F. Seismic Lurching and Ground Cracking

Seismic lurching and associated ground cracking can occur during strong ground shaking.
The ground cracking generally occurs along the tops of slopes where stiff soils are underlain
by soft deposits or along steep channel banks. Since both of these conditions exist at the
project site, the potential for seismic lurching and associated ground cracking to occur is

moderate.

Lurching and Ground Cracking Mitigation Measures - The bridges and abutments should be
structurally designed to resist seismic forces. Seismic design criteria for the abutments are

presented in subsequent sections of the report.

Some ground cracking and channel bank sloughing may occur in the unimproved areas

adjacent to the Petaluma River. Since no structures are planed in these areas, mitigation

measures are not warranted.

11
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G.  Erosion

Sandy soils on moderate slopes or clayey soils on steep siopes are susceptible to erosion
when exposed to concentrated surface water flow. The potential for erosion is increased when
established vegetation is disturbed or removed. Most of the site is relatively level, thus the
potential for significant erosion is minimal. However, the riverbanks and bed could experience

some erosion or scour.

Erosion Mitigation Measures — To reduce the risk of erosion, avoid concentrating surface water
onto the riverbanks. Any erosion features that develop should be repaired by diverting surface
water away from the eroding area and backfilling with compacted clayey fill material. In
addition, all slopes disturbed by grading should be jute-netted and hydro-seeded to establish

natural vegetation on the slopes.

Protection from erosion "scour” of the riverbed has been addressed in the Corp of Engineers'
investigation. Rip-rap and stabilization fabric are planned within the channel for protection

against erosion.

H. Seiche and Tsunami
Seiche and tsunamis are short duration earthquake-generated water waves in enclosed bodies

of water and in the open ocean, respectively. The extent and severity of a seiche would
depend on ground motions and fault offset in the Petaluma River or San Pablo Bay. A seiche

wave at the NWP Railroad site is expected to be very small.

Ritter and Dupre (1972) show areas of potential inundation for an ocean generated tsunami
with a 20-foot (6 m) run up at the Golden Gate. The tsunami wave is attenuated (reduced) as
it propagates farther into the bay. At the project site, it is estimated that the maximum run-up

from a tsunami with a 100-year return period would be insignificant.

No mitigation measures are required.

12
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L Flooding
The potential for flooding exists at the project site. The primary goal of the planned

improvements is to reduce the flooding potential and minimize damage to the surrounding

area. Damage to the new bridge from flooding is expected to be minimal.

Flooding Mitigation Measures - Mitigation measures, if any, should be determined by the

project Civil Engineer.

J. Settlement

Soil settlement has two basic forms: elastic and consolidation. Elastic settlements occur from
loads that cause deformation and compression of the soils structure. Elastic settlement
typically occurs within the first few days or weeks after construction. Consolidation settlement
usually takes many years to complete. We did not encounter thick layers of soft compressible

clays that would be subject to long term consolidation.

Settlement Mitigation Measures — Some settlement is expected after construction of the
planned embankments. To reduce differential settlement between the tracks and the bridge
abutments, a temporary surcharge fill is recommended. A more detailed discussion regarding

the temporary surcharge is presented in subsequent sections of the report.

K. Expansive Soil

During our site reconnaissance, we did not observe signs that the on-site fill soils are

expansive. We judge that the potential for structural damage due to expansive soils is low.

No mitigation measures are required.

13
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IV. DISCUSSION AND RECOMMENDATIONS

A. General

The planned new NWP Railroad Mainline Bridge is feasible from a geotechnical standpoint.
The primary geotechnical issue is appropriate foundation and abutment design for the seismic
and geologic conditions at the project site. Geotechnical recommendations for the design of

the project and mitigation of geotechnical concerns are presented in the following sections.

B. Bridge Foundation Design
New foundations will be required to support the planned railroad bridge. Considering the

presence of soft and potentially liquefiable soils, a deep foundation system is recommended.

It is our understanding that preliminary design of the bridge utilizes steel H-piles.

We considered various deep foundation systems including drilled piers, concrete piles and
steel piles. If drilled piers are used, the presence of high groundwater and caving soils would
require continuous casing or drilling fluid to support the excavation. Construction would be
difficult and costly. Adequate embedment of pre-stressed reinforced concrete piles into the
dense sands would be difficult due to the larger end beéring area. Therefore, we concur with

the preliminary design selection of the steel H-piles.

The steel H-pile foundation will obtain support from the non-liquefiable dense sand and gravel
underlying the upper soft soils. The H-piles can be driven into the dense sands to provide the

required uplift resistance.

1. Vertical Capacity. The vertical capacity of the driven piles depends on the

subsurface conditions and the depth of penetration into firm material. The piles capacity
include both friction and end bearing, however, the end bearing contribution is small compared
to the friction. The allowable pile downward and upward capacity for various sized H-piles is
presented on Figure 6. In accordance with the American Railway Engineering Association's
recommendations, a factor of safety of 3 has been incorporated into the downward capacity

and a factor of safety of 2 incorporated into the uplift capacity.

14
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~ For a 70-ton pile, the recommended minimum tip elevation is shown on Figure
6. Depending on the pile size selected, the piles will be driven 15 to 30 feet into the dense
sands to achieve the design capacities. Due to the variability of alluvial soil deposits, we
recommend the piles be ordered longer than necessary and cut off at the required elevation.

2. Lateral Capacity. The allowable lateral capacity of vertical piles is a function of

displacement and takes into account the stiffness of both the soil and pile. The results of our
calculation for ultimate lateral capacity for various piles with 50% fixity are shown on Figure 7.
The lateral capacities shown are for displacement in the direction of the strong axis of the H-
pile. The designer should orient the piles in the direction of the needed lateral capacity. |If

requested, we can provide lateral capacity for the weak axis of the pile.

The displacement of the top of the vertical piles will also induce moment in the
pile. The maximum induced moment as a function of displacement is also presented on Figure
7.

Inclined battered piles are planned to provide increased lateral resistance. |t
needs to be noted that battered piles will pick up lateral load faster than vertical piles and may
over-stress the inclined piles: We recommend either eliminating the inclined piles or providing

enough inclined piles to carry the entire lateral load.

3. Pile Spacing. To achieve the individual pile design loads presented above, the
piles need to be spaced at least three pile diameters apart. If the spacing is less than three

pile diameters, the design loads will need to be reduced to account for group effects.

4, Load Testing. The American Railway Engineering Association states that load
testing is essential for large and important jobs or if there is little subsurface information.
Considering the extent of subsurface expioration and nearby pile driving experience, we judge
that a static pile load test is not warranted, provided that dynamic testing is conducted during

construction to verify the pile capacity.

15
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5. Pile Corrosion. The Petaluma River is tidally influenced at the project site. The
presence of saline tidal water suggests corrosion needs to be considered in the foundation
design. If requested, pH and resistivity tests can be performed on the soils to aid in the

corrosion evaluation.

6. Construction Observation. Careful selection of the pile driving equipment and

control of blow counts will be necessary to preclude overdriving and pile damage. Double
acting or diesel hammers should be used. Drop hammers should not be used. We
recommend using a hammer that delivers an energy rating over 35,000 foot-pounds per blow.
The required blow count to achieve the design loads will be calculated when the pile driving
equipment is known. We will need to observe the pile driving and dynamic testing to confirm
that subsurface conditions and pile capacities are as expected and to modify the pile driving

operations, if necessary.

C. Retaining Wall Design

Retaining walls are planned along railroad embankment where the embankment would
encroach onto private property. Pursuant to discussions with Winzler & Kelly, the maximum
height of the required embankment walls is about 5 feet. The planned cantilever embankment
walls, which are free to deflect at the top, shall be designed using the criteria for embankment

walls shown in Table C.

The abutments will be restrained by the bridge structure with minimal allowable deflection at
the top of the wall. Restrained conditions are commonly designed using an apparent earth
pressure design with a uniform pressure distribution rather than an equivalent fluid pressure.

The abutments shall be designed with the values shown in Table C.
Considering the proximity of the Rodgers Creek fault, the retaining wall design should include

a seismic surcharge load. Since seismic loading is a short-term condition, the design factor of

safety including the seismic surcharge can be reduced to 1.0.

16
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The retaining wall's design must include a surcharge from train loads on the railroad. The.
estimated surcharge load is based on a Cooper E 80 loading with a maximum axle load of 80
kips or an average loading of 10 kips per linear foot. The surcharge load for the embankment
wall is based on the center of the railroad, ten feet from the retaining wall, and at the top of a
2:1 slope 5 feet high. The surcharge for the abutment assumes an eight-foot railroad tie

located 1 foot from the abutment wall.

Of the several types of retaining walls that were considered, reinforced concrete walls appear
best suited for the site conditions. Vertical and lateral support for the planned embankment
walls can be obtained from a shallow foundation bearing on firm compacted soil. Due to the
presence of soft and potentially liquefiable soils at depth, vertical and lateral support for the
abutments should be obtained from driven piles. The abutment wall should be structurally

separated from the embankment walls.

We have also been asked to comment of the use of the Caltrans 7.7 ksf allowable passive
pressure for the abutment walls. In our opinion, the allowable Caltrans passive resistance
does not consider the site-specific soil conditions or wall dimensions. We recommend using a
250 pcf (equivalent fluid pressure) passive resistance for design. This design resistance

includes a factor of safety of 1.5

17
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TABLEC

RETAINING WALL DESIGN CRITERIA
NWP RAILROAD MAINLINE BRIDGE

Shallow Foundation

Allowable bearing capacity (3dead plus live loads) *: 2000 psf
Lateral passive resistance 23 250 pcf
Base friction coefficient: 0.35
Earth Pressure
Abutment Walls*®
Level Ground 30H psf
2:1 Slope 60H psf
Embankment Walls*®
Level Ground 30 pcf
2:1 Slope 50 pcf
Seismic Surcharge®
Abutment Wall 25H psf
Embankment Walls 15H psf
Railroad Surcharge
Abutment Walls (90° to rail) 0 to 2 feet 1000 psf
2 to 5 feet 250 psf
Embankment Walls (parallel rail) 0 to 5 feet 200 psf
Notes:
) May increase 1/3 for total design loads.
(2) Equivalent fluid pressure.
(3) Ignore upper 6 inches for passive resistance .
(4) Rectangular uniform pressure distribution (H = height of wall).
(5) Interpolate earth pressures for intermediate slopes.
(6) Rectangular distribution, resuitant force for restrained walls acts at a

distance of 0.6H feet above the base. The factor of safety for short-term
seismic conditions can be reduced to 1.0 or greater.

18
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All retaining walls shall have wall drainage. Either Caltrans Class 1B permeable material within
filter fabric or Caltrans Class 2 permeable material can be used. The permeable material shall
extend at least 12 inches (300 mm) from the back of the wall and be continuous from the
bottom of the wall to within 12 inches (300 mm) of the ground surface for exterior walls. The

upper 12 inches of backfill for exterior walls shall be compacted impermeable soil.

Seepage should be collected in a 4-inch (100-mm) perforated PVC drain line at the base of the
wall and conveyed off-site in closed pipe by gravity to the storm drainage system. The pipe
shall have a minimum slope to drain of 1 percent. To maintain the wall drainage system, clean
outs shall be installed at the upstream end and at all major changes in direction. Alternatively,

weep holes can be designed into the retaining walls to dissipate hydrostatic pressure.

D. Settlement

The upper twenty-eight feet of the alluvial soils at the project site are compressible. The
preliminary plans indicate that up to four feet of new fill will be required to raise the elevation of
the railroad tracks. Anticipated settlement, due to the placement of the new fill, will be about 2
to 3 inches. Most of this settlement is expected to occur within six weeks after construction of

the embankment. Settlement of the bridge constructed on a deep foundation system should

be negligible.

Due to the potential for differential settiement between the pile-supported bridge and the
approach embankment fills, we recommend placement of a temporary surcharge fill prior to
construction of the new railroad tracks. The surcharge fill will accelerate the settlement and

reduce differential settlement.

Four feet of temporary surcharge fill should be placed on top of the final grade. The temporary
fill should extend a distance of thirty feet from the bridge structure and then taper down to final
grade in the next thirty feet. The surcharge fill shall be placed on both approaches to the new
bridge. The surcharge fill shall remain in-place for a period of at least two months. If feasible,

the settlement of the surcharge fill should be monitored.
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E. Excavation
Excavation and shoring is required for the construction of the new bridge foundations.

1. Excavation Conditions. The soil conditions encountered during our subsurface

exploration can be excavated with conventional equipment (i.e. backhoe or excavator). The
saturated, cohesionless sands or gravel are prone to raveling or "running,” therefore temporary
continuous shoring will be required to support the excavation and reduce the potential for

settlement of the adjacent streets, utilities or structures.

In order to maintain dry working conditions, de-watering will likely be required for
excavations below a depth of about 10 feet. Considering the high permeability of the
subsurface soils and the proximity to the Petaluma River, a significant amount of groundwater
infiltration is expected below the water table. It will be advantageous for the Contractor to

select a relatively tight shoring system.

2. Excavation _Shoring. The Federal Occupational Safety and Health

Administration (OSHA) has promulgated rules for Excavations, 29 CFR Part 1926, October 31,
1989. OSHA dictates allowable slope configurations and minimum shoring requirements
based on categorized soil types. In conformance with OSHA's categorization, both the fill
material and alluvial soils to a depth of about twenty-eight feet are "Type C" soil. The
Contractor may elect to use a variety of shoring configurations, but his operations must
conform to Federal and State OSHA regulations. Additionally, it should be made clear that the
safety of excavations, slopes, construction operations, and personnel are the sole

responsibility of the Contractor.

F. Site Grading
Fill placement is required to raise the street and railroad elevation to the planned grade.

Where fills are to be placed, the subgrade should be prepared and the fill material properly
placed, conditioned and compacted. On-site material from excavations can be used as fil
material provided it does not contain organic material. The use of on-site material will likely
need to be dried to reduce moisture content to an acceptable level. Any imported fill material
needs to be tested to determine its suitability and maximum dry density. Site grading should
conform to the following recommendations.
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1. Surface Preparation. In non-improved areas, clear all grass, brush, topsaoil,

over-size debris, and organic material from areas to be graded. Within paved areas, the
existing asphalt and base rock may be broken up and left in place, unless prohibited by the
City of Petaluma. Scarify and moisture-condition the upper eight inches of the subgrade and
compact it to at least 90 percent relative compaction (as determined by ASTM D 1557). All

excess and unsuitable material shall be hauled off site and legally disposed.

2. Compacted Fill. For compacted fill, use soil/rock mixtures that are: (1) free of

organic material, (2) have a Liquid Limit less than 40 and a Plasticity Index less than 25, and
(3) have a maximum particle size of 4 inches. It appears that most of the existing soils at the
site meet the criteria for general fill. Structural fill material used within the uppermost 18 inches
of the street subgrade shall meet the criteria for fill presented above and have a minimum R-

value of 30.

The fill shall be moisture conditioned to near the optimum moisture content,
placed in uniform lifts not exceeding 8 inches thick and compacted to 90 percent relative
compaction, unless otherwise specified. The relative compaction shall be measured to the
maximum dry density of the fill material in accordance with ASTM Test Method D1557,
"Moisture-Density Relations of Soils and Soil-Aggregate Mixtures Using a 10-lb. Rammer and

18-in. Drop."

3. Trench Bedding and Backfill. A minimum of 6 inches of sand (or other approved

pipe bedding material) shall be placed in the bottom of trench excavations. The sand shall be
continuous around the utility pipe and extend at least 6 inches above the top of pipe. The
sand shall be compacted to 85 percent relative compaction (R.C.). Intermediate backfill above
the sand and up to the subgrade elevation may be select on-site material or Caltrans Class 2
Aggregate Base. Within the roadway, the intermediate backfill shall be compacted to at least
90 percent relative compaction with the uppermost 12 inches compacted to 95 percent relative
compaction, in accordance with ASTM D-1557. In non-structural areas, the trench backfill

should be constructed to at least 85 percent relative compaction.
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4. Maximum Slope Inclination. Grading is required to create embankment ramps

to meet the new bridge elevation. Permanent cut and fill slopes should not be steeper than
2:1 (horizontal:vertical). If steeper slopes are required, they will need to be specifically

designed.

G. Pavement Design

The construction of the new railroad bridge will require the replacement of a large section of
Lakeville Street. The design of the replacement pavement section is based on a Traffic Index
(Tl) and resistance (R-value) of the subgrade material. The City of Petaluma previously

required a Traffic Index of 9.5 for design of Lakeville Street.

The resistance value (R-value) of the subgrade material will depend on the source of the fill
used. A previous R-value test was conducted on a bulk sample obtained near CPT 4. The
result from this sample was an R-value of 45. To account for the variability of fill material, an
R-value of 25 is assumed for preliminary design. During construction, R-value tests should be
performed to check the R-value of the actual subgrade material and to adjust pavement design

if necessary.

We recommend the following preliminary pavement section for use in the design and bidding

of the project.

TABLED
PRELIMINARY PAVEMENT DESIGN
LAKEVILLE STREET RECONSTRUCTION

Caltrans Class 2 Subgrade Material
Aggregate Base Min. R-Value = 25
Asphalt-Concrete 95% Rel. Comp. 95% Rel. Comp.

Lakeville Street 5 inches 17 inches Uppermost 12 inches

Option: Caltrans Class 2 Aggregate (AB) in excess of 6 inches may be replaced with
Caltrans Class 2 Aggregate Subbase (ASB) at a ratio of 1.0:1.1 (AB:ASB).
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V. PLAN REVIEW AND CONSTRUCTION INSPECTION

We need to review the plans and specifications when they near completion to confirm that the
intent of our geotechnical recommendations have been incorporated and to provide

supplemental recommendations if needed.

Construction inspection is necessary to verify that excavation and support conditions are as
anticipated and to observe and test the installation of the pile foundations. Some modifications
to the design may be required to suit the geotechnical conditions encountered during
construction. During grading we shall perform compaction tests and field density tests to

confirm backfill material quality and compaction.
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APPENDIX A
FIELD EXPLORATION AND LABORATORY TESTING

A. Test Borings and Sampling

Four test borings were drilled at the locations shown on Figure 3. The purpose of the test
borings was to obtain physical samples for laboratory tests to determine the engineering
properties of the subsurface soils and to verify soil types and physical parameters.

The drilling was conducted using both solid augers and rotary wash type equipment. Six-inch
solid augers were used to drill and sample down to the groundwater level. Below the
groundwater level rotary wash drilling was used. Rotary wash drilling consists of rotating a drill
bit at the end of a drill rod and flushing the soil cuttings to the surface. Because a drilling fluid
is employed with this method, the need for deep casing is eliminated when working below the
water table. Moreover, the accumuiation of cuttings at the bottom of the hole is reduced during
the interval between drilling and sampling, and sloughing of the borehole sides is also
reduced. This drilling method enables soil samples of high quality to be obtained when
employed with the sampling equipment described below.

Two types of samplers were employed. In cohesive soils or where otherwise appropriate, a
standard 2)z-inch diameter "California sampler” was used. This sampler has a split barrel that
contains thin-walled brass liner tubes and a bit with a sharpened cutting edge. The assembled
sampler is lowered into the boring and driven 18 inches into the material at the bottom of the
boring. The blow counts required to drive the sampler six inches are recorded. The total blow
count for the last 12 inches is used as an indication of formation density or consistency. The
sampler is then withdrawn from the boring and disassembled. The liners containing the soil
"core" are removed, examined, trimmed and sealed with plastic caps to prevent moisture loss.

A 2-inch diameter Standard Penetration Test (SPT) sampler was employed in cohesionless
soils. The assembled sampler is lowered into the boring and driven 18 inches into the material
at the bottom of the boring. The blow counts required to drive the sampler six inches are
recorded. The tofal blow count for ine last 12 inches is used as an indication of formation
density or consistency. The blow counts from the SPT sample are used in the evaluation of
liquefaction potential. Since on liners are used with the SPT, the volume of sample obtained is
measured in the field and placed in the sealed plastic bag for laboratory testing.

The driling and sampling was done under the technical supervision of our engineer who
examined and logged the soil materials encountered as the test borings were drilled. The soils
encountered were classified in general accordance with the Unified Sail Classification System
and ASTM Standard Practice D 2488, "description and Identification of Soils (Visual-Manual
Procedure)." This classification system is summarized on Figure A-1, Soil Classification Chart
and Key to Log Symbols. The subsurface conditions encountered in the test borings are
summarized and presented on the boring logs, Figures A-2 through A-16.

A-1
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B. Cone Penetration Tests (CPT)

The cone penetration test (CPT) is a specialized subsurface investigation tool. The CPT is
unequalled with respect to delineation of soil stratigraphy, repeatability, accuracy, and the
nearly continuous measurement of subsurface parameters.

In the cone penetration test, a cylindrical cone is mounted on the end of a series of rods and is
pushed into the ground. The cone cylinder has a diameter of 35.6 mm. The base area of the
cone tip is 10 sq cm with an apex angle of 60 degrees. The area of the friction sleeve surface
is 150 sq cm. The cone is advanced at a constant rate of 2 cm/sec and intermittent
measurements are made at 5 cm increments. Standard measurements include tip resistance,
sleeve friction, pore pressure and inclination of the rods. These measurements are recorded
by computer software, which converts electrical signals from strain gages and load cells in the
friction sleeve and cone to physical values. This test method has been standardized and is
described in detail by ASTM Standard Test Method D 3441, "Deep, Quasi-Static, Cone and
Friction-Cone Penetration Tests of Soil."

We conducted cone penetration tests for previous flood control improvements at the locations
shown on Figure 3. The tip resistance, friction ratio, and pore pressures measured in the field
are presented in Figures A-17 and A-18. Interpreted soil type and blow counts are shown on
Figures A-19. Interpreted soil strength is shown on Figures A-22.

C. Laboratory Testing Program

We reexamined the samples in the laboratory to confirm field classification and suitability for
testing. A testing program was designed to obtain representative soil engineering properties,
e.g., density, strength and compressibility.

Moisture content and dry density tests were performed on numerous samples since this data
correlates well with other soil properties. The results of these tests are presented on the
boring logs.

Strength tests consisted of unconfined compression (UC) tests. The shear strength results
from the tests are also shown on the borings.

Sieve analyses and percent passing #200 sieve tests were conducted to determine grain size
and the percent of fines (silt or clay) were conducted on both sandy and silty soils. The
percent fines content was used in our liquefaction analyses. The results of the percent
passing #200 sieve (P200) are shown on the boring logs. The results of the sieve analyses are
plotted on Figure A-21.

Laboratory testing was conducted in general accordance with the following ASTM Standard
Test Methods (ASTM, 1990) or U.S. Corps of Engineers procedures:

Laboratory Determination of Water (Moisture) Content of Soil, Rock, and Soil
Aggregate Mixtures, ASTM D 2216;

Density of Soil in Place by the Drive-Cylinder Method, ASTM D 2937;
A-2
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Amount of Material in Soils Finer than the No. 200 (75-um), ASTM D 1140;
Unconfined Compressive Strength of Cohesive Soil, ASTM D 21686;
Particle-Size Analysis of Soils, ASTM D 422.

The test boring logs, description of soils encountered and the laboratory test data reflect
conditions only at the location of the test borings or sampling at the time they were retrieved.
Conditions may differ at other locations and may change with the passage of time due to a
variety of causes including natural weathering, climate and changes in surface and subsurface
drainage.



SOIL CLASSIFICATION CHART

MAJOR DIVISIONS | -DESCRIPTION i
] ! —
! 2 2 Well-graded gravels or gravel sand mixtures, little or no fines 1
" ‘ CLEAN GRAVEL ,—)L S =
2 9 Y .
O ® ; : - i
- | . .
O o | 2
a o | GRAVEL : in
; u g ! with fines :
<2 :
N < I i ’ . !
NG) "; j : =+ Well-graded sands or gravelly sands, little or no fines :
w g | CLEAN SAND ' ; :
g:) [¥e} | Poorly-graded sands or gravelly sands, little or no fines ;
5 i :
O o ; SAND i111f Silty sands, sand-silt mixtures ;
i with fines i |
| : Clayey sands, sand-clay mixtures ‘
! i 1] Inorganic silts and very fine sands, rock flour, silty or clayey fine sands or clayey sits |
D o= ; | with slight plasticity i
— J ; i
6 (—g | Sﬂ-T AND CLAY, i Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, silty clays, !
» o ! liquid limit < 50% lean clays !
a g i '
[TH R . Organic silts and organic silt-clays of low plasticity
zZ %! = :
é X - MH i ; , i Inorganic siits, micaceous or diatomaceous fines sands or silts, elastic silts ;
o S . . i
O o : !
i SILT AND CLAY 7 '
oWy v ' CH 7 Inorganic clays of high plasticity, fat cla
Zz 9 liquid limit> 50% | /i OMaaNE ciays ofhigh plasticity, fat clays
o - 7
I OH Organic clays of medium to high plasticity

" HIGHLY ORGANIC SOILS - PT

Peat, muck, and other highly organic soils

| et —
© ROCK )%(%% Undifferentiated as to type or composition
KEY TO BORING AND TEST PIT SYMBOLS
CLASSIFICATION TESTS STRENGTH TESTS
AL ATTERBERG LIMITS TEST TV  FIELD TORVANE (UNDRAINED SHEAR)
SA SIEVE ANALYSIS UC LABORATORY UNCONFINED COMPRESSION
HYD HYDROMETER ANALYSIS TXCU CONSOLIDATED UNDRAINED TRIAXIAL :
P200 PERCENT PASSING #200 SIEVE TXUU UNCONSOLIDATED UNDRAINED TRIAXIAL i
P4 PERCENT PASSING #4 SIEVE UC, CU, UU = 1/2 Deviator Stress !

SAMPLER TYPE
I UNDISTURBED CORE SAMPLE: STANDARD PENETRATION

MODIFIED CALIFORNIA OR TEST SAMPLE
HYDRAULIC PISTON SAMPLE

X DISTURBED OR BULK SAMPLE N ROCK OR CORE SAMPLE

NOTE: Test boring and test pit logs are an interpretation of conditions encountered at the locations and time of
exploration. Subsurface rock, soil and water conditions may differ in locations and with the passage of time. Lines
defining the interface between differing soil or rock description are approximate and may indicate gradual transition
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NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH (psf)
(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m® = 0.1571 x DRY UNIT WEIGHT (pcf)
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY

COPYRIGHT 1998, MIiLLER PACIFIC ENGINEERING GROUP

. .pe BORING LOG
Miller Pacific NWP Railroad Mainline Bridge A-2
ENGINEERING GROUP Petaluma, California

Roiect 24319 °*° 2/26/99 o Figure




= g 5 BORING 2
c | BE| & s| & = EQUIPMENT:  6-inch Solid Auger
g 0 = o W = | =2 & < DATE: February 5, 1999
o gg @ |3 & zZC- | 8 4y ELEVATION: +10.3 Feet*
E;“j gl 2 g’g E% & _ |$|S|'REFERENCE: Winzler & Kelly, Topographic Map, 1999
o |35 | 8 |33 |82 |2 §|5|%
0—0
SANDY CLAY (CL)
- moist, medium stiff to stiff, with fine gravels,
mottled rust and dark gray (Fill)
550 26 24.7 95 -
(Uc)
-1 SILTY CLAY (CL-CH)
- moist, soft to medium stiff, with little fine sand,
dark gray (Alluvium)
5_
7 drilling soft
CONSL| 320 15 31.7 87 -
(UC) L5 —Y- water at 6.5 feet during drilling
- contamination on augers begining at 8 feet
"3 10- .
8 | 444 74 l | sanDy cLAY (CL-CH)
- / wet, soft to medium stiff, odor, dark gray
/ (Alluvium)
_
7 drilling soft
15-|y /A
i SILTY SAND (SP-SM) ,
i
41 22.5 101 - I e wet, medium dense, occassional fine gravels, dark
SA -5 e gray (Alluvium)
P200= s
9.3 i
- . drilling soft
111 " SANDY GRAVEL (Gw)
" wet, loose to medium dense, dark gray (Alluvium)

FILE: 2431982A.0W2

COPYRIGHT 1998, MILLER PACIFIC ENGINEERING GROUP

NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH (psf)
(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m} = 0.1571 x DRY UNIT WEIGHT (pcf)
{3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY

Miller Pacific

ENGINEERING GROUP

BORING LOG

NWP Railroad Mainline Bridge A-3
Petaluma, California

Project

243.19

Date 2/26/99 gszproved m Flg ure




BORING 2
(CONTINUED)

OTHER TEST DATA
UNDRAINED SHEAR
STRENGTH psf (1)
BLOWS PER FOOT
MOISTURE
CONTENT (%)

DRY UNIT
WEIGHT pcf (2)
SYMBOL (3)

meters

de2E

IR SRSt

LS lululel
0er Q480 0P IO

SANDY GRAVEL (GW) l
wet, loose to medium dense, dark gray (Alluvium)
SA 83/11"{ 10.0 126 7 -
P200=

4.9 7:] I

grades medium dense to dense

N
o
N
! |
[————— VTN

fece drilling loose l

CLAYEY SAND (SC)
moist, very dense, fine sand,with clayey fines, i
light brown (Alluvium)

50/3" | 20.6 | 107

- 10

. 35—

SA 83 | 217 _
P200= A
19.4 %

37-L L
40~ -
50/5" ] 11.3 . p/| with some coarse sand and fine gravel, olive gray

i

~

Bottom at 41.0 feet, water at 10 feet after drilling |
NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH (psf)
{2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m? = 0.1571 x DRY UNIT WEIGHT (pcf)

z%%};?éﬁ%EﬁMLLER PACIFIC ENGINEERING GROUP (3) GRAPH(C SYMBOLS ARE {LLUSTRATIVE anLY -

. I P .f. BORING LOG ‘
Miller Pacific NWP Railroad Mainline Bridge A-4 l
ENGINEERING GROUP Petaluma, California

Pt 24319 °*® 2/26/99 oo PrS Figure




< |lz_| & BORING 3
5 |82 8 S ,
l__ 7R ::- = :“‘: T . EQUIPMENT: 6-inch Solid Auger
@ oE | w Nl -0 ) DATE: February 5, 1999
- gg o |28 |25 | ° |4lo ELEVATION: +12.6 Feet*
UEJ zn g %E &5 & _ |£|2|"REFERENCE: Winzler & Kelly, Topographic Map, 1399
Z—= | 2 o) ° °(<|>
O =g) o 20 |62 |2 o |aln
0—-0
0% 3 inches asphalt concrete, 6 inches aggregate base
B gg
- 'ib SANDY GRAVEL (GM)
!Q moist, medium dense to dense, brown (Fill)
3 | 65 | 103 “[]ie
i0
-1 ; POORLY-GRADED SAND (SP)
i moist, medium dense, brown (Trench Sand)
16 |58 | 100 | o I
| CLAYEY SAND (SC)
- 1 moist, medium dense, dark gray (Fill
y (Fill)
7
-
4,
-3 10-
17 | 229 | 103 |~ 10 I 2
_ Bottom at 10.5 feet, no water encountered
-4 -
15-
-5
6 20-

FILE: 2431983A.0W2

COPYRIGHT 1898, MILLER PACIFIC ENGINEERING GROUP

NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH (ps)
(2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m® = 0.1571 x DRY UNIT WEIGHT (pcf)
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY

Miller Pacific

ENGINEERING GROUP

BORING LOG
NWP Railroad Mainline Bridge A-5
Petaluma, California

Project  243.19  °*® 2/26/99 orroved s Figure




= lz-| 5 BORING 4 -
=| O —~ ,
Q | &5 | < ~| | = EQUIPMENT: 6-inch Solid Auger
"‘b" o el X — - —~ {
W S| W lus (-8 & o) DATE: February 5, 1999
- gg ¢ 5% |22 | © |4l ELEVATION: +13.3 Feet*
u & % vt [ % 5 < g *REFERENCE: Winzler & Kelly, Topographic Map, 199%
= O @ )
o |36 | & |23 |62 |¢ 8|55
0—0 195 2 inches asphalt concrete, 4 inches aggregate base |
~| B3| GRAVELLY SAND (SW) I
’§;§§ moist, very, dark brown with gravels to 1-1/2 inch
_ I Base (Filn :
502" | 7.9 | 106 i |
-1 l ? CLAYEY SAND (SC)
_ moist, very dense, mottled rust and brown
57 | 195 | 104 7 (Allovium) I
5- / [
35 19.1 1 103 2 grades to fine sand with trace of clayey fines,
- /% moist to wet, medium dense to dense l
SOl |7
57 | 180 | 108 | ~ 10 | 7
_ Bottom at 10.5 feet, no water encountered l
- 4 -
15-
-5
6 20-
NOTES: (1) METRIC EQUIVALENT STRENGTH (kPa) = 0.0479 x STRENGTH (psh)
_ (2) METRIC EQUIVALENT DRY UNIT WEIGHT kN/m? = 0,1571 x DRY UNIT WEIGHT (pcf)
Z[(L)inR‘lg:ﬁ‘lAigmlLLER PACIFIC ENGINEERING GROUP (3) GRAPHIC SYMBOLS ARE ”_LUSTRAT[VE ONLY
Miller Pacific NWP Railroad Mainline Bridge A-6
ENGINEERING GROUP Petaluma, California
~ Dat Approved :
Project 243,19 °*° 2/26/99 B cAs Figure




z |5<| 5 COE BORING PR-11
0 Y = .
E g ;- 5 " S 5 = P~ EQUIPMENT: 8-inch Rotary Wash
AR M DATE: April 10, 1990
5182 2 |EE 58 |- |23 ELEVATION: +13.5 Feet*
T =2Z |>= |0
E|SE| Q |08 |zd |2 5|32
o Sw o S0 |62 | g e |a|o R ) .
0—0 REFERENCE: Winzler and Kelly Topographic Map
/| CLAYEY SAND WITH GRAVEL (SC)
- / very dark grayish brown, dry, medium and coarse
/ sand, 15% clay, 15% angular grave! to 3/4 inch dia.
|V
- 1 %
17
5-| |/
|| | | POORLY GRADED SAND (sP)
2 _ o dark grayish brown, moist, medium sand
"3 10-{ g
1700 7 - l
(DS) -
-l {7} POORLY GRADED SAND (SP)
' black, medium sand, 10% clay
_4 -
15~
- 5 ;
- lii| SILTY/CLAYEY SAND (SM/SC)
i very dark gray, moist to wet, medium sand,
i 20% clay
6 - it
il
i
IR
N U
® 20- ii
I Hi (continued)

NOTES: (1) METRIC EQUIVALENT STRENGTH IS 0.0479 kPa
(2) METRIC EQUIVALENT DRY UNIT WEIGHT IS 0.1571 kN/m  ?
(3} GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY

COPYRIGHT 1996, MILLER PACIFIC ENGINEERING GROUP
FILE: 243CENIADW2

. «gs CORPS OF ENGINEERS BORING LOG
Miller Pacific NWP Railroad Mainline Bridge A-7

ENGINEERING GROUP Petaluma, California

Project 243.19 Date 2/26/99 g;:proved ?\'S F]g ure

No.




Sz |5 COE BORING PR-11 L
- %;; Q ~| & ¢ (CONTINUED)
%) S| x e S e =
w9 les 28| |
1 Z6 Lz [z o |uwl=
od > %2 P ST 210
w é w s wnkE O |2 oo
t|22] 3|33 |x2 |2 5l3 |
O 50 o S0 |a2 8 L 1a|»
20 -
| SILTY/CLAYEY SAND (SM/SC)
_ i fat clay with sand, same color, wet, clay, 15% fine l
f sand
L
-7 _ ‘; :
- LEAN CLAY (CL) I
/ gray, moist, fine to coarse sand, 10% rounded
25~ / gravel to 1-inch dia.
? well graded Sand, gray, moist, fine to coarse l
- sand, 10% rounded gravel to 1-inch dia.
) /
40 - 7 well graded Sand, grayish brown, moist, medium
% sand, 20% coarse sand, 10% rounded gravel to
- g 0.5-inch dia.
B 7
-9 7
30-|
N
7
- 7
10 _{§| | POORLY GRADED SAND (SP)
2400 33 grayish brown, moist, medium and fine sand
(DS) -
35-
L 11 - . well graded Sand, 15% coarse sand, 10%
subrounded gravel to 0.5-inch dia.
51 - I
- 12
40-

NOTES: (1) METRIC EQUIVALENT STRENGTH IS 0.0479 kPa
(2) METRIC EQUIVALENT DRY UNIT WEIGHT IS 0.1571 kN/m

e v oy 1 PACIIC ENGINEERING GRouP (3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY

3

. . pn CORPS OF ENGINEERS BORING LOG
Miller Pacific NWP Railroad Mainline Bridge A-8

ENGINEERING GROUP Petaluma, California

Foiect 24319 7 2/26/99 vl s Figure




E N COE BORING PR-11
S 1521 @ | & < (CONTINUED)
I_(;)- g Q e X :5 |t —
— o o
FIEE] R [Es g Do IS
o 5 LzD ¥ E w :23 T 310
T hi 2 |ez |20 (¢ 5|2
E S| Q |08 |zl (2 (32
@] Svw @ S0 (A= £ & lulw
40
POORLY GRADED SAND (SP)
_ 10% coarse sand
- 13
65/6" - l
45-
-14 - [ interbeds of well graded sand, 15% coarse sand,
A 10% subrounded gravel to 3/8-inch dia.
2200 | 64 - 19 I £
(DS) 50- :
- 16 =
- | 3-inch interbed of well graded sand, 50% coarse
o sand, 30% medium sand, 10% grave!
50 I
SS-{ R
-17
- interbed of well graded sand, 25% medium sand,
v 25% coarse sand, 25% sub-rounded gravel to
18 - 1/8-inch dia.
71
60-
: (continued)
NOTES: (1) METRIC EQUIVALENT STRENGTH IS 0.0479 kPa

(2) METRIC EQUIVALENT DRY UNIT WEIGHT IS 0.1571 kN/m  *

e s LER PACIFIC ENGINGERING GROUP (3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY

. g CORPS OF ENGINEERS BORING LOG
Miller Pacific NWP Railroad Mainline Bridge A-9

ENGINEERING GROUP Petaluma, California

Prolet 24319 P 2/26/99 " e Figure




=z 5 COE BORING PR-11 ]
5|81 9o | _| & - (CONTINUED)
= w34 o X - Ij—: —_
& 2r w W g o c |
— Ui o b | ES w 3
£0 ) z o |
x > 2 e TV B 410
w é & 2 nE 0] o0 oo
E 22| 8 |g8 (2L |€ 5|32 |
°© |56 | @ |30 |62 |8 3 |5|a
60
> POORLY GRADED SAND (SP)
_ interbed of well graded sand, 25% medium sand, l
25% coarse sand, 25% sub-rounded gravel to
1/8-inch dia.
- 19 |
67/11" _| Bl WELL GRADED SAND (SW)
5 grayish brown and light olive brown, wet, 40%
_ i medium sand, 40% coarse sand, 15% rounded l
gravels to 0.5-inch diameter, 5% clay
65-| [ /
- 20 l
- poorly graded sand, grayish brown, wet, medium
T and fine sand
-21 -}
72/11" :
70-{ =
-22 T
4-inch interbed of well graded sand with gravel,
- 60% coarse sand, 30% medium sand, 20% gravel
85/11" i
- poorly graded sand, light olive brown, wet, medium
24 I iH sand, medium compaction
80 K SiTsToNE
5 (continued)
NOTES: (1) METRIC EQUIVALENT STRENGTH IS 0.0479 kPa ,
COPY.RIGHT 1996, MILLER PACIFIC ENGINEERING GROUP gg; gszgﬁgggxgéfg;ggigglsﬁ.gﬂﬁ}éTolﬁ[?Y1571 kN/m
FILE: 243CE110.0W2
. - p= CORPS OF ENGINEERS BORING LOG
Ml"el' PaCIfIC NWP Railroad Mainiine Bridge A—'] O
ENGINEERING GROUP Petaluma, California

Project 243 1 9 Date 2/26/99 gstproved q*_s Fig u re

No.




-] 5 COE BORING PR-11
a |- 9 ~| & - (CONTINUED)
i S - | E ~
ElZo| & £z |5 | & |wl2
o <> w = uj ST 4|0
] & 5 < SE O |o ala
= |2E| 5 |58 |z5 |8 5(3|2
o |56 | @ |30 |az |2 §|&|a
0 -
8 K SILTSTONE
_ light olive brown, dry, strong compaction
o5 _ | POORLY GRADED SAND (SP)
_ light olive brown, wet, 80% medium sand, 20% fine
- L sand, weak compaction
83/11" - I
85-
- 26
.| POORLY GRADED SAND (SP)
63 - : light blue gray, wet, medium sand, 10% fine sand,
10% clay, trace coarse sand
- dark greenish gray, dry, 30% clay, low plasticity,
-27 : medium compaction
90-
-28  _
- 9g95-
- 30 _
. 1} LeancLAaY (cL)
S0/6 100~ dark greenish gray, very moist, clay, 20% silt, firm
Bottom of Boring at 100 feet
NOTES: (1) METRIC EQUIVALENT STRENGTH IS 0.0479 kPa ,
COPYRIGHT 1998, MILLER PACIFIC ENGINEERING GROUP gg; gg}?glg%wxﬁ%’g{g’fgg IEEBTS\Q!FEL\GT}?JEISO%}..S\Z1 kN/m
FILE: 243CE11E.DW2
. . pu CORPS OF ENGINEERS BORING LOG
Miller Pacific NWP Railroad Mainline Bridge A-11
ENGINEERING GROUP Petaluma, California

Project 243.19 Date 2/26/99 g;proved % Figure

No.




= =] COE BORING PR-12 |
= :E & | €| = '
5 o | L I = = EQUIPMENT: 8-inch Rotary Wash
w |8z | U |w S | o o y
— 2 5 o bt ;. — < DATE: April 12, 1990
12z €2 |BE|SE |- |28 ELEVATION: +13.0 Feet*
T |ag| 3 |2z (>= |5 S|s
E o lze | 2 | Q0 |xY¥ 15 B |Z|S I
O |[Sw| @ |20 |G |g ¢ |a|nl, . .
0—0 _ REFERENCE: Winzler and Kelly Topographic Map
24 4-inches Sand, 2-inches angular gravel (fill) |
-l [/| SANDYLEAN CLAY (CL) '
s dark brown, moist, clay, 40% medium sand, low
- plasticity, soft, trace cobbles {fill) |
LL=34, S
Pl=15 ' I
(AL) - %
5- very strong hydrocarbon odor, color éhange to
_ § very dark gray I
i 1  SANDY LEAN CLAY (CL)
2 - very dark gray, wet, clay, high plasticity, very soft,
7 strong hydrocarbon odor
- "
LL=42, g
PI=25 _ /
(AL) ’
3 40-
7 -l ‘
/,
- - £ I
4 1 POORLY GRADED SAND (SP)
_ ) very dark gray, moist, fine sand, very slight
hydrocarbon odor l
15- ,
5 - I "1 FAT CLAY (CH) |
5 % very dark gray, wet, clay, high plasticity, firm
-l | SILTY SAND (sm)
o very dark gray, wet, rounded gravels to 0.25-inch
6 _ dia., 40% coarse and medium sand, 5% clay
i
! i
®20-f |
il (continued)

NOTES: (1) METRIC EQUIVALENT STRENGTH IS 0.0473 kPa
(2) METRIC EQUIVALENT DRY UNIT WEIGHT 1S 0.1571 kN/m

COPYRIGHT 1998, MILLER PACIFIC ENGINEERING GROUP
FILE 243CE128 02 (3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY

3

CORPS OF ENGINEERS BORING LOG

Miller Pacific NWP Railroad Mainline Bridge A-12
ENGINEERING GROUP Petaluma, California
Froet 243.19  °%° 2/26/99 o s Figure




2400
DS

(0S) 10

35-

L 11 -

L1

40-

32 —I'

g %: 5 COE BORING PR-12
o |81 o | | & (CONTINUED)
1% I
|25 « 2l 5| E =
oo | ¥ | |ea ] c
Z0 S5Z |3 o |wl=
x > 2] EW ST |0
w251 2 = O | a|a
F |SE| 9 |33 |zE |& 5 2|2
O 56 @ =0 |43 “é L la|w
20 -
/Il SILTY SAND (SM)
_ ] very dark gray, wet, rounded gravels to 0.25-inch
dia., 40% coarse and medium sand, 5% clay
13 - “
;|
25— WELL GRADED SILTY SAND W/GRAVEL {SW-SM)
very dark gray, wet, rounded coarse to fine sand,
- 20% rounded gravel to 1.5-inch dia.
-8
~9 u:?
30— POORLY GRADED SAND (SP)

grayish brown, moist, medium sand, 40% fine sand
interbed of silty sand, low plasticity, firm

ANAN

FAT CLAY WITH SAND (CH)
brown, wet, clay, 20% fine sand, high plasticity,
trace broken rounded gravel to 2-inch dia.

POORLY GRADED SAND (SP)
light yellowish-brown, moist, fine and medium sand

NQTES: (1) METRIC EQUIVALENT STRENGTH IS 0.0479 kPa

COPYRIGHT 1998, MILLER PACIFIC ENGINEERING GROUP
FILE. 243CE128.0W2

(2) METRIC EQUIVALENT DRY UNIT WEIGHT 1S 0.1571 kN/m  *
(3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY

Miller Pacific

ENGINEERING GROUP

CORPS OF ENGINEERS BORING LOG

NWP Railroad Mainline Bridge

A-13
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Project
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243.19

Date 5/26/99

el oS Figure




—
%= 5 COE BORING PR-12
s e 2 | g . - (CONTINUED)
2 ez B |ul|.2| ke |
FlzE |l 2 2B |EE 5 |wla
x 1> | @ | 2W |2 uf fo)
w = & 2 SE |20 | @ alm
£ 192 | S (83 |zu |2 5|32 |
© |Sh| @ |30 |62 |2 8|35
401
' POORLY GRADED SAND (SP) ,
66 _ light yellowish-brown, moist, fine and medium sand
- 13
45~
2200 | 68 14 -1 R well graded sand interbed
(DS)
-15 T |
50-| g |
40 - '
- 16
WELL GRADED SAND WITH GRAVEL (SW)
55— brown, wet, coarse sand, 30% fine sand, 15%
gravel to 1-inch dia., larger gravels to 1.5-inch dia.
- 17
76 -
-18 -~
60-| g [
I i (continued)
NOTES: (1) METRIC EguwALENIr ggﬁaﬁ;wggﬂﬂ% P 3
METRIC EQUIVALEN 0.1571 kNA
o o\ LER PACIFIC ENGINEERING SROUP E§§ GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY "
. .pn CORPS OF ENGINEERS BORING LOG
Miller Pacific NWP Railroad Mainline Bridge A-14
ENGINEERING GROUP Petaluma, California

Project 243‘19 Date 2/26/99 g;::;:roved A Figure

No.




= g2 5 COE BORING PR-12
O 1z5| @ ~| & < (CONTINUED)
T =2 I g A <
Plzh | & (g3 (EC Q |w|
x 13z @ |20 (22X {0
w l2g| 2 2135 |« |78
= (22| S |35 |&u |2 5[5
@ 56 @ =0 (6= 8 Q2 jalnm
- 60 a3
% WELL GRADED SAND WITH GRAVEL (SW)
70/11" - brown, wet, coarse sand, 30% fine sand, 15%
gravel to 1-inch dia., larger gravels to 1.5-inch dia.
F1e |
81111
21 | [
70-| - i o
o fa 20% rounded gravel to 3/4-inch dia.
90 -
-22 T
4-inch interbed of well graded sand with gravel,
- 80% coarse sand, 30% medium sand, 20% gravel
) POORLY GRADED SAND WITH SILT (SP)
75- light brownish gray, moist, fine sand, 25% siit
- 23
75/11" -
) WELL GRADED SAND WITH CLAY (SW)
_ light brownish gray, dry, medium and coarse sand,
10% clay, trace rounded gravels, strong compactio
-24
80-
I (continued)

NOTES: (1) METRIC EQUIVALENT STRENGTH IS 0.0479 kPa
(2) METRIC EQUIVALENT DRY UNIT WEIGHT IS 0.1571 kN/m

e o ooes MILLER PACIFIC ENGINEERING GROUP (3) GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY

3

. . pu CORPS OF ENGINEERS BORING LOG
Ml"er PaleIC NWP Railroad Mainline Bridge A-15

ENGINEERING GROUP Petaluma, California

foiect 24319 P 2/26/99 POVl Figure




]
2= 5 COE BORING PR-12
5 [¥=1 o | | & - (CONTINUED)
= o8 g = | &
[72] a o [ B o 8
- Z0 % Z | ZE= o jwl=
o > 7% PW ST |0
L § ] S | ke 5] 2] ojm
= |22 S |38 |zE |2 5|32
© |56 | @ |so0|cz |8 §|5|a
¢}
&1 WELL GRADED SAND WITH CLAY (SW)
72 ; light brownish gray, dry, medium and coarse sand,
3 10% clay, trace rounded gravels, strong compactiod
30/5.5"
- 3;3
- 27 ’
90- LEAN CLAY (CL)
dark greenish gray, dry, clay, low plasticity,
- 7 hard, 5-10% rounded gravels to 1.5-inch dia.
7
28 g
- /7
_2995— blocky structure
1Y
-l
- 30 .
-l v
7
100~
Bottom of Boring at 100 feet
R T —
METRI U 0. 1 kN/
s WALLER PACIFIC ENGINGERING GROUP 83 GRAPHIC SYMBOLS ARE ILLUSTRATIVE ONLY "
. » pu CORPS OF ENGINEERS BORING LOG
Miller Pacific NWP Railroad Mainline Bridge A-16
ENGINEERING GROUP Petaluma, California

Project  243.19  P*'® 2/26/99 o As Figure
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FILE: 243-19F4.0W2
COPYRIGHT 1999. MILLER PACIFIC ENGINEERING GROUP
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Approved
By:

Depth: 6.0 feet

Saturation
(%)
100
NWP Railroad Mainline Bridge

CONSOLIDATION TEST
Petaluma, California

bate 5/26/99

PRESSURE (KSF)

Density
(pcf)
87.0
81.3

243.19

Project

Dark Gray Silty Clay (CL-CH)
No.

Water
Content
(%)
31.7
39.0

Boring No: 2
Classification:

Initial

Miller Pacific
ENGINEERING GROUP

Final

COPYRIGHT 1997, MILLER PACIFIC ENGINEERING GROUP

FILE: 243-19F7 D2



OMOO O£00 :°ON 3714
9661 ‘0f 330 :03S1A3Y
oma aits §961 ‘91 °g33 :a31d0Qqv

AOVHL HNdS 40 AN3 HOA
H3dWNNg Hldv3a QUvaNvLS

SAHVANVLS ONIHIINIONI
avoydlivd OI14I0vd NOINN

*NO1S30

Y3H10 3INOS 4O H3IJNNE ¥ 3SN 01 JINVNIINIVA

40 M3I3INION3 431H) 3HL JO ALIYOHINY NQ 1d30x3
‘03HIN03IY S1 ¥IANNG IYIHM SNOTIVIOT TV 1V
G3SN 38 7IVHS NO JY3IH NMOHS SY ¥3IdNNE H1yv3

*g3M07704

38 01 Nvd LIWY3d JON T71IM 338 QvOy 30 HIQIM
3Y3HM SISV N1 030NA3¥ 39 AVW 35vE 30 ww_m
:S3ION

'
¢
1
!
!
i
!

NN

H1Yv3

e - < Bl ]

- g -
i
i

Rt > <

e o

oo uuguuuaps s

—

STD DWG

0030




“ON 3714 5H0-055 3U1X31039 TI08 .0
0351 A3y _ =_ BLEE-OS ONVE 40 LJ3NNDD 3did .8

: (S311 Y3EAIL HLIM ONISSOHD HONOYHL) V-V NOI1D3S
031400y P menm..m.w ma_quWNm“mum“wa_mww%oN .uh: o N NIVHQ HLIM NOILD3S
ST3NVd H3gWIL 8v43yd S1ENoamoD

dzoc% R . 3OVUOENS 03LOVANOD 3dld 30 INIT MOT3 NY3N Ouva
-NMOO 03DY7d 38 0L SNOILYMDAN3d
HLIM @Z_mmomo Zoreon DOrS-0 TSASIIS BoanL SNddvl 4135 .8/5 310N 335 - NOILDIS ISYTIYEENS 031DYdAOD

~ 3dld 031VH04H3d W9 310N 2
00Sr-0¥S | 0OIP-OFS | DOLE-OFS 8 TaNvd HIGNIL 39V [ — MTININ B H 43 ﬁ
avod H0 ZOE.SJ«QQ:@Z_ 0OF¥-0v5 | DOOY-OFS | DOBE-0¥G v TaNvd H3SMIL 033 ON1ddVl 37T35.8/5 7\ ND]LD3S 1SVIIVE .
OOE¥-0¥5 | 0O6E-07S | ODSE-OFS 135 303id ¥

SAYVANVI1S muZ_mwa_muZw #9Ci~elf] | «El-+ON | «D0I~e06 LHOIZA VY
avodiivd DidI0ovd NOINN SLN3NOJAOD 03WN03d

*Y-D10S °OM0 OIS 'd'N SNOIA3GL 43 g8-8 NOIL133S

39YN1VHQ HO3

“YIIN]ONT J31HD IHL .

A8 (3AOHJJY 38 LSAW NYTd SIHL DI SNO1.d32X3 Tv(r {"dal) 814D 311 N340
31y w

3711x31039
AN3NGEAYL

3L380KN0D ”

Si417 .f

NYH1 3d0M ON
N1 0377YISN}
2 LIYHdSY ¥O

313HONOD
B, 1=t NIN ¥ J11IYHISY

W2/1 B $311 SSOMD pi T13M00 3A1HQ
"S1LB-BYE-00B-1 1Y 3NIT L1OH DNISSOND 31 3 4 031SIML b/t
E%mxEEmzoCuz:tim:ouzzmoS.Eommx:

CHI3NION3 J3THD AB 031VNDIS3O 3¥3HA MO S3I1INIOY
vD07 WO _34YLIS AB_Q3YIND3H IH3IHMK SKOILYIO)
LV ATNO G3TTVISNT 38 01 3dld ONV 3111X31030(K

=< =
SONI 3H1 SONYMOL XHOM ONY N

e ST S gy
. : 3_AYM_30NYTS
ONISSO¥D 40 3N} TYILNID 3HL 1Y (HVIS O1 ONITIIHO ~ §388N8 03ADHJdY 2SN ‘SON1SSOHD 2378y NO
'S31H0D3LYD HIONN LHYHO NOISNIN10 3HL N1 03L1ON3Q SH3¥OS_Y3eMIl N ,Nollo3s
SY {043 ‘IEl “£€1) 035N 38 01 S1 11 HIIWK KLIA ON1lddYl IT35.8/8 “— ONISSO¥D

*SITONIDY VD01 ¥O 31VIS AB ‘D.03Y SY Y3BMIL ur/) -8 X b/ £ X VY -
11vd 30 1HOI13K 3HL ONV {8 MO Y) O3¥INO3Y NO11D3S SMIYIS ¥ION1L ONIddYL I35 .LIX.8/5 - 9 HO SOUYONYLS N91S30_NOILDNWLSNGD SMIYIS ¥IBMIL ONIddYL 4735 .2IX.B/§ ~
10 3dAl HOY3 40 HIOMON 3HL ONIA4]1D3dS 30VW 38 DI S33M00 3n e OB LE1as .vmx.v\m - m

. KllA 3DNVONO2DY N} 3B Ol NO1L1D3S STI3IMOQ 3AIBO Q31SIML W2/1 61X, b/t
i A R S BT T SUIMIL Wp/1 1-,B X 27| B X 15¥17¥B8NS  ‘NOJ 1DNNISNGD AIN ¥4

S¥IBMIL b/l 1~.8 X n2/1 8 X ¥ -
NOJLD3S 3NO ¥OJ IY1¥3alwn .uﬁmmowawoz:wmxm uzmuwuwm zmam_._-mmmm NO1LD3S 3NO ¥OJ IvIB3iww
LEYHD NOISNINIO NI 5318093L1¥D AARININ ¥ 38 0L NOJ 15v7v vV 13NVd Y38NIL G131 9
HIONN NMOHS SY 3215 VM ON1LION3Q X14dNS ¥ 3AYH v 310N 1SYTTvESNS
k011335 DNISSOHD SH 3o¥Ie D) 1038 ons s 8 T3NVd ¥3BRIL 30V9
ND11D3S BN 1 g " NDIL N]SSDN
OLN]_XIBAESSY O. HOI1¥J NOIINSLIN 1003 218ND N3d MITA 3QIS AVM 0373AVEL 40 3903 3H! ONOAZE M3IA 3QIS
oouvug 58 02 v s vy Ewnumw%wﬁzmzmmmwwmm o 2% 90 NLONI) TeINTR v 804 573400 3A1H0 O31SIML .b/E
“ L N Y Vi -
.P/S HLIK 037300 AT3SHIASNYEL ONY SII0H .2/1 1t ﬁw;woluuu.z.n__wamhm_uk.. i M.UI S *S11 1S¥30 AV 38 1IVHS 11ve —
HilM 0377180384 38 O1 SND1.35  "NO]LVIIVISNI M \ LZi%X.8/5].¥/ 8 “OE 8 001
40 INJOd 3HL L1V ONILLIJ HO ONILIND ANY QIDAV 0L v + ++ # + ! X bre e L TTe R TIe T
1378W3SSY ONY 031YDIHBYS 38 0L SNOT1D3S DNISSOBD ’ I 1 1 it 1 2= - = 1
:INBNLYIHL ONY NOILVD1HBY3 (3 T

s s - e s J
1L Ll AL Al
-5£1X.8/6 -8 =CIB'2E} ‘L1 ‘oE )
"¥3IBNIL ONISSOND N

m;umummmiz
SA3UOS_¥3BNIL SM3HIS v 3715 vy ﬁ ONjddvi 3135
30 ON3 MOH3 .D-.S51 30 WONININ ¥ v3Iuv ON]SSOHD ONIddVl 37135.8/8 1HYHD NOISNIWIQ

3H1 3015100 ¥4 017 031¥D01 38 DL SINIDF 33¥B(3

=8/5 H04 SIOH
—.8/5 & SL-C wE-.E B/C G- .8/ b £-.F sl- e B/G Bl
FDYNIVHO ONISSDHD 3MNSN3 0L 03137dM0D |
38 TIYHS ONISSOMD 40 INVNAVAOD HOY3Z 1Y 30¥N]YHO M3ITA ON3 M3TA aN3
¥3408d ONIONTIONI 3DVNIVYG 3115 vNO1110av(Q i : NV 4 NV 1d
"ONINVHO_SIHL 340 - K ! .

11130 E3d G31IVISN)_ (03B1NDIY 413 3d1d 3DWN]VEO 1 RZAN 4 , . t 2/1 8

031vHD3Y¥3d ONY_3711X31039 '15v1IvEsNs 1113 g ﬂ «271 8 X ) - *
HYINNYYD 030VHS 1734 ‘0310VAW0D DNISNA O03TIVLSNT .9

KALSAS 3OVNIVHG ONISSOHD ONV 031YAYIX3-HIAQ w2/t 8 { b1 02 i [ BRI
38 0L ST 3115 ‘INvHbvk SNO)LIGNOD 41(3 1 _
_ [
.2/1 5 1 )

AR

'
NI~

TE S S S F S ST S TR S s ST

e — e — e T

"ONDT .6 1SY¥3) LY _38Y S311 ONIJSIX3 ONY MED3INN
S)] 30YHD ¥IVH1 '03C1AOHd 5] 1HDddNS 3DVAHNS ONY
JYRIVHO Y3d0Md 1YHI 3NIWYIL30 01 NOILVIIVISNI 40
1MVLS OL HOl¥d 031D34SN] 38 0L S] 3115 DRISS0HD(8

HE

o

AYVSS3DIN_ 4] QITIVISN] 38
01 S31L YOVHL .D-.6 X .6 X .. 3N _°‘ON)SSOND 30 o N P P -~ Lz
ON3 ONDA3B 5311 3A14 ONILX3 ONV SHIINZD .2/1 61

1V 030vds_DNDY .6 38 1SMW S311 117 'NOIL]ONGD

2 B T . 2/ L e -~
88 Sl pem —~— 2/ Leif e ~1 .8/f 5-.1
L= ] -2 -~
e 24 B TP B 8/8 §~,1 b T’ /L 1-.8 |
AN3TI30X3 NI 38 1SOW GIE0VOE ONY LSVITYE DAL - : 6k 5
5311 “UD_*1IVH DNIOGNIONT 3HNIOMMLS YOvEL ~ *53)1 W/ 1-p
TI¥ NO O3.1H0ddNS ATNIA3 38 LSW SIaNYE ON1SE0HD(Y )

dNvl INOHLIM
TON]
. SH30INOHS ON1QNIIN] v SH3QINDHS ONTON
/ /\V:; 0373Av1 40 3503 1NOAVT |~ AVA G3T3AVHL 40 3003

LNOAVT 3d1d vIIdAL BEEEEEE

E

37)1X31039 ”m.:zjl\.zulhilm.

S AN
€

AVK 0313AVEL 40 3003 — 1} .

L]
— A ey
3d1d 03LVHO4M3d VIO W8 — )

AVA 0373AVHLl 40 39503 /% '

T
NIN LE

- HT -
3111X31039 "m.:z_._l\\u»%

&

AYAOYOY i

114 0L ANYSSIDIN 411 A !
d 39v8 ¥300v1s N .-

L

Naovo,

N

= X +
01314 "T X
T T
[ SN g S S S R N I e TN
(S301S HI08 I¥didAl) \
155080 40 ON3 ONDA3B
1 3ATd 01 5314 ON31X3

RETEN
T

OMa alLs

B IZANNEN ]

- ——
dY9 lN\_ILAI




woas] IR
ST3NVd 313¥ONOD

.SYO34d H1IM SONISSOND
avOy 40 NOILYTIV.LSNI

SAQUVANYLS ONIMIINIONT
AvouTIvY O1410Vd NOINN

"Y33NIONT 431HD 3HL Ag
Q3A0¥ddY 38 LSNIW NYd SIHL OL SNOLLJIOX3 TV

'S5128-8¥8-008-1 LY INIT LOH ONISSOYD HHdn
HH #7 0L SNOLLONNATYN 3LYD ONISSOHI LHOd3Y

'SYVE INIOr G1108 TIVLSNI LON 00 '03073M
38 01 VI¥Y ONISSOYD NI SINIOF IVY T

'SONISSOHD 3LL 31L3UINOD

NO SdNJ XOT34YS ONV SONISSOHD 311 QOOM

NO 038N 38 OL SdNJ-3 TO¥ANYd "ONISSOND
K1 4O 301S HOVI NO S3LL NOLLISNWVHL

(6) 3HL NO ONV Y33V ONISSOYD JHL NIHLIM

Q38N 38 OL T8V SUINILSVL DUSYIS ASZINVATYD

"HIINIONT

43IHD AB J2LVYNOISIQ IYIHM HO SIIONIOY
TvI07 HO ZLVYLS AB 0IHINDIY IHIHM SNOLLYDIOT
1V ATNO GITIVLSNI 38 OL 3did ONY 3ILX31 03D

‘SINIWILLIS HOVOUddY

ZINININ OL ONISSOHD OL 13TIVHVd AV ONY
SLdI7 £ ANAIXVW HLIM H3AVd H1IM G3TIVLSN]

38 01 SI LTYHdSY "ATONIGYOIDV O3 TIVLSNI

ANV SNOLLYDIHIO3dS AVMHOIH 10GQ 31VIS

133K OL SI ONIAVD AVMAYOY 1IVHASY HOVOXddY

ISNOHIUYM ANVANOD WO 318V IIVAY

34V S3DIA3Q ONLLIT ONIY "G TIVLSN!

ONI3E ST3NVd 4O HLONIT 3HL ITONVH OL

Q3Z1S AT43d0¥d 36 0L 34V SLYISNI NOLLOINNOD
ONY INZWJIND3 ONLLLM “AINO SNOLLYD0T
LY3SNI ONLLATT G319ID3dS LY G3LHOHdNS

NV 0310NVH 38 OL 34V ST3NVd 1SV¥DOTud

"SOVNIVHQ ONISSOYD SHNSNI OL 03LI1dWOD 38
TIVHS ONISSO¥D 40 INYHQVND HOVI LV 39VYNIVNA
H3d0O¥d ONIGNTONT IDVYNIVYEA 311S TYNOILIAAY

"ONIMVNYA SIH1-40 STIVL3Q ¥3d Q3 TTVLSNI
(Q3¥iND3Y 1) 3did 3DVYNIVEG Q31vy0443d

ONY FUXILO3D '1SY1IVEBNS ‘T4 ¥VINNYEO
030V TI3M 'GALOVIWOD ONISN GITIVLSNI
¥31SAS 3DYNIVHA ONISSOHD ONY CALYAVOX3-HIAO
38 O1 S13LIS "INVYHVYM SNOLLIONOD 3l

"ONOT .01 1SV31 1V 34V S3LL ONULSIXS

GNY WHOLINN SI 3AVHO OV L 'g3QIAOYd

St LHOddNS JOV4UNS ANV IOYNIVHA ¥3dONd
- LVHL ININYZ130 OL NOLLYTIVLSNI 40 LHVLS
Ol YOIdd 3LD3dSNI 38 OL SI ALIS ONISSON¥D

ST3NVd 3HL 40 SAN3 3HL 1H0ddNS

0L 031SNray 38 LSNW ONIOVdS 31 "¥31IN3ID OL
HIAUNID .24 61 40 WNWIXYIN 38 01 ONIDVAS JLL
QOOM "HILN3D OL ¥IIN3D 4T 40 KNWIXYW v 38
O1 SI ONIOVdS 3L 3LIHONOD "WHOSINN 38 LSNW
INISSOBD IHL HONOWHL 1HOJdNS 1INV ONISSOND
‘S3LON

OMQa dis

8110055 | TTUxXa1039 TI08 01 , (AINO S31L I1LFUONOD WO4)
¥3ANIONT J3IHO AS G2LYNOISIQ JUTHM HO STIONIOV
6LEE-0LS SONvE 3did .9 TYO07T YO 3LVLS AB OIHINDIY FuIHM SNOILYIOT LY TVL3Q INIVH1ISIN aNT
AINO GITIVASNI 38 01 3did ® LX31039 LSVTIVE HLM 814D T11d —
LSSE-015 | MOE3 TBvLSNrav .9 2108
BIND ALIWT . ,
3did 03LVH0343d - .
+02E-01S .5 NOLLDSS 0t 1NOAVT 3did 1Y DIdAL =
($3031d 8 S3QNTONI L3S) N, &£
SIN3NOJNOD TYNOLLJO % & She N
N N (90€0 OMQ QUS 335) Fl0aYS 3L — .
JULX3LOID SN — NIW £ u NIW S A eSS
(AINO) S3LL 2LIYONOD 71— J
5261075 Y04 INIVH1S3Y ON3 Lol T
SO ZSYONOD | AVMGIIBAVHEL 40 3943 — ! omavosd (90E0 OMQ QLS 338) INIVHLSTY ONT —
ZLES£0S «0-,8 HO4 Qvd ONIXY38 T I
OYIWOLSYTZ TYWNOINOD 3did G31VH04E3d ¥i0 .9 A Laus
S3IL 21380N0D NNE | i s <
SLESE0S | L0l ¥O4 OVd ONIFVIE T.7 -5
OSNOLSYIZ TYWHOANOD | AVMOZ13AVNLH03903 — 5 A-# - Ry
S3LL QOOM NO . & S@ TIV13a LTVHJASY ANV 1SV Ve TVIIdAL
P——— VY 81 4L HO4 Ovd FUXALO3D LN —  p & oA
" | ONIMY38 DINIWOLSYIE | yovits avouva 3 S3LON ONV LNOAY 3did 335 - (TYNOLLIO) NIVNG - -
povs-ogs | SY0 OMG T1S) S31L gOOM (SILON 33S) S3did UL YHOIYId dvum .
404 MIYOS SINDHOL 8IS ONY ONNOYO TVHNLYN 1V TILXZL035 30V 1d— '
3did 40 3NN MO ¥V3AN 03DYid 38 04 N
HELOLY 301730 ONLLIN ON SNOLLYHO:¥3d ‘Sdid W3 031 vM0953d vig 5 7/ _
SLN3NOJWOD 03YIND3IY \ \\ \ \.
NMOHS S¥ 311 313¥ONOD ¥O 0OOM V 30 3NM ¥ALNID SHOVUL 31l ILIWINOD / \ .
NO LS3 1SNIN STANVd NIIMLIE SINIOF YOINALNI SMOVML 1L AOOM ALISNIG MO ONY ALISN3Q HOH / /

STT3NVd N33M138 INIor

3avyo8ns . s o
3avuoans N / G3LDVIWOD | > B e,

= -Q2UIVINOD NOLLO3S ISYTIVEENS G213V S8

i
!

m:moEuEES/ »:\w:
3U MOT38 RNWININ RAY OIS JL MOT3E WNININIW T ¥ 2
BNOUDIS ISVTWVE 7% wﬂk %&J

»Cl NOWD3S LSYTIvE Y 4

IR , :

|
‘NIN .8
(AINO ANOLIYY3L _
314 3134ONOD ¥04) —+— = 13NV4 3L3YONOD i
ANIOTHOV3 .. @ ¥ «

S3IL 1IHONOOD/M NOILYD0T a13M
ANIOfr ® T3NVd 40 MIIA NV 1d

-~ S¥30INOHS DONIGNTONI
[ AVM G313AVYL 40 3903

7

/
S1417.£ NVHL 3HOW ON Ni G3TIVLSNI :
LIVHASY ¥O 3138ONOD DULIVHASY ‘NIW o/ |

—~—"NIN bT—>
AN3WIAVd 31390N0D —
S3IL ¥3GNIL HLIM T3NVd 40 M3IA NY1d
SHIAINOHS ONIGNINI

AYM QFTBAVHL 40 3903 ,
= NIN.0-£ _:ll

|
¢
!
h
{

\ ,
IE T 00000n
E .

I AN e i 1]

\ S31L NOLLISNW 1 (5)
\

“— 5L 31IUONOD ONOT .08

AN
IVOIdAL L

S3UNOUISNVEL @ /

3ON3Y343Y Y04 2690 OMA QLS 338
(dAL) SM3¥0S OV avaH

U 0OOM ONO1T .0~ 6 —
S3NDYOL 7.2} X .B/S TTV.LSNI—/




—
(_(((L R O i
100C ‘8 AVA :G3S1A3M
om0 0LS 981 fiz tanv "8:52% ,. J043 gy HLIM 1NOAVT 3ILVNY3LY
i “T1¥E IWND1L100Y ON1JVS 3
A ) e 11 ©J_0315nrav J1vy gwvno
804 xo.w_uom.“_noﬂwmmwwumwu‘_mwwnmwzmwz“w_mo S3U¥Id IV OMYAD ONY D0 38 AVK S3LVIE TV 318v1SNrQY .
FDOZE D.H. INIBN0 NOI1YDDT | FON 3HL O) 03dd0Y 38 Ol 073K ONY zdDd 1ND WOISND ('dAl) $370H-2 35N »..zol./ §S371708 .0-.82 '
07N0HS SININUGMDD 1NONBNL  SdvD 0I3M 01313 p
QIK\QZ{Hm O—‘ OZ ONY INJOr 1YY AMYSS3ID3N 504 MOV L1ON OO @ @ e @ @ @ @ @ @ 9 e @ e @ 9 9 e @ e e
ONY TWD1I3B034L 3¥Y SNOJSNINI0 ONIgdoud 1Iv+
3 {2 B RN E AR B
IN3NIIVId3E ONZ = = = i ind - = = = = - - !
! - - - - ™~ = = = . - . ™ - -
SCEYANYLS ONHIINIONT ININovAeal 151 < — —
. ’ P - - 2 3=
QVOYTIVH OIdI0vd NOINA : 2| 2l e N\ e ol M M 28 FE g , ,
1 -~ j=] - — !
2-0205 OMO QIS 335 IN3WIONVHEY B3A0S50UD B04 NOTAYITVLISND 1St | || & £ S EL S ZIEDED SR e e 1k
20205 OM0 015 33§ ANIN3ONVEEY 1N0AYT R ECIEE ° hd ; | Je )P b T [
9061 OMO Q1S 33§ S31¥7d 39vD 1NONHNL IENOTLVYI0T ON1gdoyd <> PR A R e = 3 o ~ [l [yl im » -
0061 QMO QIS 338 o S21¥Yd M3 LH P il P Ll P I s e o FERM]
960 OM 1S ¥i NAS-INIOM QILVINSN] - =
05K0 DMO 015 335 SH3¥IS HIVDD (62 Ny v2) SN1¥3EMON 311 69) ¥ WS R R
60v0 OMQ QLIS 33§ 0089E = d170 N0I3AVE " TR ST B & 2.
201 DMO QLS 33§ $3.¥1d 32YD INIHIVR NERER! 5 e S L ZEI8
SO0 OMO Q45 33§ S3.V7d 30vD HILIRS - P £ =R
001! OMO GI§ 335 $31v130 vy %016 S ~ st
060v DMO OIS 335  ‘SONILL3S JIvE OMvND ¥03 A - -
610y OMO 015 33 SIIVH 04YNO DOBI = AR -
050T OMO 01S 338 S31v7d 39v5 Dous AP E
SrOL OMO 01§ 335 20H5 naY = _I
BrOT OMO 0I5 335 D083 ONI¥dS WBY o B e T3 :
1yOL OM0 Q1S 335 INIHJS 1Yy TV e = s
OZb OMO QIS 33S  NO}LVH3IJO HILINS ¥3MOd A = al 18l (=19
106 | OO OIS 33% NYId HOI1KS 2 I 2y qumo _
. ‘ v 1SNFOY )
*SOMO 015 O3L¥IDOSSY INIMDTI04 3HL 3ON3U3IIY ) T T S ._v.._ ss3908 G- .51 .
*S311 04 SIJVH OMVNO ONY S31vid

| -.01
30v9 ‘O0MJ N3LSVS 0L 03YINDIY SA3EIS KIVOD ' °
. P
ND11Y207) ! LAl — 8- b2 .
IYNSIS 3HL ONDA3S 005 HOJ ONV M3HIO HOY3 ; —
Hilk T3A37 SSOHD LV SXOVHL HIDB 3AVH 1SMA ! 311 50dd0 H¥ .o
SNOLIVTIVISN] INONBNL 3NIINTVYW "HOLIMS HOV3 ' .
40_3ONYAOY N] 0051 ¥O3 ONV U3HID HIVI H)IM i -8/C 02 - .8/8 22
73437 SSOMD 1¥ XOVHI 3016 ONY 3N1T NIVN H108 v | .02 J
3AVH LISMN SNOTA¥TIVISN] H3A0SSOHD 3N]1WIWN -0z v 5!

‘0% | OM0

QLS ¥3d SINIDD ONY ‘0022 OMO OLS ¥3d SO0Y
3SN_‘C “ON 3UVd HOLIMS HIIM S31¥7d ®37170M
30V7d38 ‘SNOIIYIIVLISNI HOLIMS ONIBdS HO4

-b: P P ———— GYYND 40 ON3 .8-.[) ——— !

S311 .0-.6 OMYONYIS <8175 L9175 12

2270 81 4y 9l gy vy Lot 27 ew .
02 i
5083 40 !
F=—IN1Od o271 :
o7

NOILYEYd3S 11nD¥1D
XIVEL Y3d0Hd 30)A0Hd DI Y3HY T133H HOLINS

3HI NJ SINIOT G3I¥INSN] 40 ¥3IN3D 3HI ONOA3D
031¥2071 S3i¥1d 311 IVI3K 40 SON3 3KL N33RL3D
O3NIYINIVA 38 LSO gvD .2/1 WOWINIK ¥ ! t

T )@
&

SR

! !
“SINON¥NL O¥YA v NO 035N 38 0J
SONYLS HILIKS SHYBOO! 8O ‘SHYEO0I ‘39¢ ‘32z

l

133
ey E—|
-t i

_I
T3 @ ———
)
)
)
O]
R I®

1}
Ji
T
f
T
k

“30¥XIVd HILIMS HilM O3HSINMNA
38 01 S3i¥1d 30¥D ONY SOOW HOLIKS 1V

31v¥7g 3%vE

“.8-.b HIAD
03¥350v1S 38 10N 1SMW SINIOr 031¥INSN] 1Ng .
‘030N31%3 38 01 3HV STIvH ¥3A0SSOMD ‘N3ivIMn 1

3PY SY3INID XDvHJ 3HIHW  SHIINID T XDVH)

L1 WOWINTR ¥ NO 03SYB 3HY NMOHS S¥ S1)vy
H3A0SSOHD NO SINIOM 03LYINSN] 40 NOITI¥D0T
3HL “O30N3dSNS 38 0L 3¥Y SINJOP 031¥INSN)
T CSLINDEID_TYND)S AE O3BIND3E  N3RM AINO
G31¥DION] 3IY3HK SINIOP O3LYINSNI TI¥ISN]

“LNONBML & “ON ¥O L "ON

V HL)K O3S0 3SOHL NVH1 SIN3WIDNYHEY
31v7d LNONYAL IN3Y34410 3AVH 1NONHNL

Ol "ON v HIIM 035N SINDAYI HILIMS .9-.81

"H3BNLIVANNYA 3Hi NO IN3ONICIO 38V 03A07dW3
S33vHB N1vy WNLIOY  “AIND SNOILVELSNIT]
D1I0BHAS 3V NROHS S3JVHE 1V 3718v1SNrov

o

= .-k n—

Ll = ..jcn

TIYNO 1 1dO

t

t

i

1

I

I

I

|

|
—
.l i
) }
N, —
t t
I
2404

¥

2d94

b -010dS|
2493

1 -01045((]

e

13101348
91 -019d%
L
bt -019dS
L
€1 -010dS
i
2404
243
~019d5

il
i

L1 -012d5

v

192

192

13

s
193
(i3

"013 ‘SHLION3Y DO¥J ‘S¥3IN3D

311 HOLIMS ONV 5083 ‘SNOIIVND]S30 31vid

HOLIKS ONV D0Mi NI BA3D0 TN S3DN3¥33410 \

4HO)TIS "B 511 NO 03SN 38 05I¥ AVW JnB b
IVIMILYN 378 B £51 ND 03SVE S1 NYIG SIKL

"O3N30BYH OV3H 38 01 Ivy TV

H -0-.p§ S31L 8
-0-.51 $311 9

___
-

[
i
$311 .p-.6 chzCW.V\ e

quvno 0 azw/ . '
RYAN-A | R
AL

D0Ud 20—
IN10g
271 0l

L0-.L1 $311 8 b

"S311
JHL B3ONN I1SYTIVE NY3TD 40 .5 30 WAWININ
S3YIND3Y LNONYNL 40 NOILYIWISN] M3N

SS3LON

i
LB bR -

N3ONYL .
/I\.N._: oi-:8
[=—{378¥1 335 - 1D 073141 WIONZT T33H ol-.il—wle—(370YL 335 - 10D 01314) HIONSY 3
{378¥1 235 - In) 07315) HLION3T 00¥d TYH3A0 -6

e e —— .£-.b2 | . :

. . i
J0¥3 30 INl1Od -N\_L

-

86

.8-.901
0-.501 @)
-b-.c0l
-0 @&
.0-.56
L8765 €-.55 ()

o=

.0-.001
.8-.96
3-89 (&)
e

J1-0206
IMa aLsS

875 L-.16
875 58 (@)
a1 v-0 @
.8s5 8-.98 @)
971 1-.50 @)
.5/5 5-.c8 @)
8710118
-8/5 2-.08
.8/5 L-.81
875 0-.0 B
875 §-.5L
.8/5 01-.6L
.85 Z-.2L
w5 v-00 @




MOHS LNONSNL H1
i

=——.2/1 02 IY &

271 81 1v mw

TIJ

=02

«P/E T- b

PAANREI

I

L2710 Bl B ;

NOLI¥ITVISN] A3N NO O3SN 90M3 ONIYdS .0-.8Zee sEoeBEn 3D 40 334930 mm.
SMIYIS HIYOD ONY Sd17D SI0NTINI e -8l - BS-ef 3AND_3¥NS0TD - 30NV WHINZD | 33
$31¥7d 39v0 00N ] AL ol
YESPEESL “BhL 3N1IH3INZD 40 Snovy
3DVXIvd 3iVid LNONHNY Ie _8/5 £-.08 0¥37 Wniov
30YX0Vd 31YTd O0M3 e YT 3ONYLS10 X3483A |
30VXIVE 31Vd HILINS 1 3NON (3A¥NY 38NS07D) SNIOVY wm
ANYE R 'B1 £o) 14 0.2 wli=ibb-el INJOd LY 379NY mm
1NJ 3HLIN SONOB-1 .0-.6F z dd ANIO0d ¥ SSIN¥DIHL | ™
TYY XD0IS N3G .5-.6f 1 AR 3N¥IS10 X343 %
2011987251 {3ABNI 3WNS0713) SRIovY 35| &
TIYY XO0LS LKOIVHLIS .9~,BS | T IN1OG 1Y 310mY WW v
TIVE Q¥YN9 D04 .0-.5) I+ b/l IN10d IV SS3motnl | | =
q1VE O¥YNO D0M3 .0~.92 I ol bb-el 30NV T33H m
O0H3 ONI¥dS W'Y _8-.b§ I oo -C-.88 qIYE XD01S IN3E
(030N31X3 NON ) al-.bS TV XD01S IHOIYYLS
INTOd HILIMS *H'H .9~ | 718 0¥38dS 133K
(O30N3L1X3 -NON ) ' .8-.81 (SIN10G) HOLINS 40 HLONIA
INIOd HOLIMS °“H*7 .9-.9| t T HIONIT Y101
$3X148 i KT HIONIY 133K
S3AL¥Id 311 .81 or! .01~ H1ON3Y 301 | D0u4
NO)1d1¥DS30 *ALD -62- R
IYIULIVN 40 1118 LNONBn. 0! H3BHIN
O3HSINBNS S¥ 378YL YIVO NOIS30 LMONYNL ¥3]13603R)

-81/5 02 1v 8

; =12 1Y Qe 07 e |2

: ; £IE B LY £ =T/t 61 LV b
e 1 | T y L D N |
V®9@‘@@@@@9@@@@@0@@@@99@9@@@@@6@m@@@@@@@@@.@ BRORONCED)
R P e D
F= z = L = = z = = z = ; T = B = [T e * i . =T Z
N B me— e s
1= J = = ,.o”l..ﬁl it wlhu 1 ﬁ B .MD. .I!I. AT v A T J 1 g - = T IM_V . T
@Aﬁﬂﬂrju‘ “Re R E i NRECRNERANACE apugEy , 10 Hi- JEgIpupep!
u P - aln @ u E E El.ﬂ HIE H E ,.4 uUHHUﬂI F T [ u m
- ; ; = = A T
T e Jiliji
w m H H H ﬁ H Hw M.!r _L -0-.01 S311 & -0-.01 $31} 8
fﬂw _ _ W0-.01 S31L €1 *
e .0-.21 S31L 11 INIO O3LYINSNI 0L HOLINS 50 IN1OW 665 0.038 S¥ 5311 %2078 0¥3H
i \ _ INJOP G31YINSN] OL HOLIKS 30 IN1Od .1-.E¢
u_l.lf’ NOLLO3SHAINI 30 IN1Od O1 HILIMS 40 INJOd .B/S - ,2f — oo
l.,\L Lw N¥Id HOLINS 804 10vI om0 a1s 335 |2
A po73e 37BYL 335 CLé 0L O7¢ m
[
»
,ZL 2
0083 40 IN10Q .2/1 01 Q¥31 IWNLIY .B/S (-.0B

N
T L1 3-.c3

.01-.19
2 1-.09
-6-.85
21 9-95 B
-1-.55
20 s-55 @

or-as

@ ®

«9-.Eb

<01 -.tr

'R
£

Qe e

-3-.8C @
W2/1 018

Z-.0F

.9-.8¢
«01-.9¢
-Z-45¢€

271 ¥-.0¢
«91/¢ B8-.82
B2 11-.92 @
9176 £-.52

W/ L83 @
J91/51 01 -.12

.8/5 2-,02 @
.91/5 9-.81 @

o-91 O
wosr @
st &
o1-01 ()

©
sew @
.-.9 @"

=3

®

w
'

~

:

-1-.0t
-6~

«8/56 9-.1

"ON 311 1V SIBYIS ONIJVAS 3ALIVINNAD

OJONONORDNPRTND)

/L 5-.8
-87€ 1=,
®

LB/8 1€
“8/1 B-.F
«R/L 2-.9
-8/€ 01-.L

«8/7L B-.21




Yo Meed 1002 Jmmtnmmu."mmm;wm U3HOV3Y S1 NOILYA3T3Y3dNS 0313123dS ,_wmu wm» J:z:w.o..vq Nt i ——
8961 ¢ n : 30 31vy 3HL 1V 3AMND 3HL OINI NDH ONY 208d 3HL ONIH3IB 311 HDLIAS 3
oMg als e ASIINY. SOILA00Y [ swa oNOT 15¥7 31 1Y K193 1K NOTLrh313e3ans. Ruains aover ssmr wos O 1WNOIS ONVH L1437 HLIM SWOVML 1377vyvd 403 LIN3WIONVEYY LNOAV]
WLy “3LVH 430-NNY SIML 31VOORNODDY O1 IN3IDIAJNSNI S 3ABMND 3SHIAZY 3HL

40 *3°g IHL ONY 311 HILIMS ONOT LSYY 3HL N33MI38 HION3T INZONVL e IONYISIO Ci'd OL 1 -d NOVHL Nim-.3. \
. 3HE ‘SYIUINID XOVHL .91 OL £ NO “.0-.b% NI i 30 31VY 3HL LV ) 7
mm>owwomo O_‘ OZ 440 NOB KLIM NOTIVA3IT3M3IdNS . b/C 3AVK OL 3ABND .00e3 HO .OF ef i~ INIOd 3INVEYITD 0F NS 40

i ‘ld-uG. —e
TMOVEL NIWA 3HL JO 301S H3KL13 NO 031v207

|
|
,_ ol -
- ' o,
38 AVYW IYNOIS ‘Y3LY3HD HO .02 3¥Y SHIINID NOVHL 3IY3HM z ﬂ ! - =3 -
gig | 2 8, - z &
[ ol z c _ g < £ .
SAUVANVYLS SNIEIINIONT INTOP O3LVINSNT LAD H3LIN HY Q) z vves = a 5 a g 3 3 N IR
. 56 = 2 Ak
avOodlivd OI410Vd NOINN INTOP S3LYINSNT LND HILIN K1 5 PRI s, g = 3 5 E S
- ’ 2058 vand . = e S s 2 @
ON3937 S8 zmm ﬁmﬁmmw = - e Fi

SHIINID
*IVYL
wVa

1d
.3'd
o W
H \
}.“\1
‘\\\
\
\\ I
L}

(10205 940 QIS 3351 LHYLS YIAD ONY .£Z S31L ONOT HOTHA I¥ ON 3[Lee i e e L e e w7 e .
. "SINONYNL 3137dWOD OML 40 3SM_3HI NO Q35v8 - : "
ST TVI¥ILYN 311 HOLIMS 40 7118 3HL ‘SHIIN3D ¥IVHL 831v3¥D 40 .9-..1 NO SH3IA0-SSOMD NO4 = NI : ;
€91 R PAE Zi[ar]ci[ee|Se] <t [83M0d] sl wal .11 HLlm ) onan 133 6. -7 !
£31 T 21| 8T [ ¢ [ 52[|9¢ | ONYH| 83A0-SS0HD 01 ON = - TR L
g g syte -
TSl L N 61 N 21 2z |92 | 25 [uam0d| SH1D %8l .91 HLiM 057661 | L8P 29 50T 2 ppenst® 3 .
£€s) 61 2! ce {9c| vt ONYH | H3A0~-SSOHD 01 ON £5°6B1 | ,8p ‘291 .Bb 06! w,l - ~ A
= Ebe b2 T 2z 1 ST[ 26 |U3M0d | SHLD ABL .51 HI(M [SLBLI | B E9) S 081 2 SERL 2 ® rEe s !
951 vz z STTSZ[ HE | ONYH| W3AO-S508D 01 ON 8S691 | 06 29 v oL w it L : gl I S !
b | L A, oF 7z [ 52 [ 2 [noa ] suis ol 3 i 05651 | .5 voT 0v 091 g 0Sel = AD 3 S1€.BCel= AD N
ol (B I T2 | 92| bC | ONVH | ¥3A0-SS023 01 ON L9761 ] b "89] T6€ ‘057 B SHID dEl €1 w03 ES i
597651 | .26 9L1 SC0v 1 ;
$E1 rlel,, st L T1 ST 92| 26 | B3MOd | S¥LD wdl .Li HL(M 8563 | 00003 mm.mz it
£f! S¢ 91|22 192 vE | ONVH | ¥3A0-S506D 01 ON .w . 3 = 3 - =
J8-.v) |01 ]es |,22].92}.52}.p2 S8 .L1f e Phapn LS fugr foii .o 311 40 HION3T
o] tv) S43IN3D YOvel NO 035ve
RATETI I L 311 KOLIKS o6 x o1 $311 40 e SNOISNINIO 378Y1¥vA 30 378vL
03¥3av1
/ | \ ‘ ¢ -~ ;
ALIVA AVWN STIvY 04VN9 ONY  *S31vd SO¥4 (FLON .
~+=-3044 JO INTOd .2/1 OL HDLINS 30 INTDJ WO¥3 .8/G L-.08 e oo o oo — L81/C B-.5e . i M
310 3 01 b T —O0Y3 40 INIOd .2/1 JL HILIMS 30 INIOd WOH2 8/5 £-.08 { ]
b - S 3L 3 - _
0084 J0 INIOJ L2/1 = 0-.€2 5311 S TR s oL FHLL0E
S31L 0-.5 - - _ b S o <0-.£2 s3 {==~00Y3 0 INIOd .2/1 .
I M . 3 4_, 1
. !
.2520 01 L2516 3NVKHD .1 D ! I @ @ = T |
} iv) {ov, R '
.91 /% 0-.01 28168 3ONVHS .0~ .t - - - — ~ - - - . - ! - j I AIJ
I 0 Y 5 Y F-s _ B y
LB/ 2,80 «81/51 3-,pL DO=.010 — | bt = — T - — - = % = - 2 = = e «0-.5 '
«£-.69 P/ L-p8 «0~.91 iy bl
- e =k
L9175 £-.S5 | .91/6 4 .b% .0-.51 T B0 A A e e e s ol e it AN st I ot B S Y oy ST SN P S S S SO S Y N 0 SLL (=g L1 [ 34¥1d 35VE o :
A2 N S T Sk e — .Mr
.8/5 £-.5p JB/L L-.vb L0-.51 S oL ﬂ P A
o | .
81781 £-.50 { .91/€ g-.be J0-.51 e = o S o B o H LY PO O S O P L T sy . ofofe
H3A0-SSOBD | VML NIvA | Su3IN3D ¥OVHL E‘H = - I I H = ST B 15 2 g i ,
SINIOJ DO¥3 .2/1 N3I3MLIB 3ONVLSIO ; > b % S 19 12 3 ele i
- Lld o o -t a o |9 I (=) o ¢
vivO H3A0-5508 HEERERERE 38 Sha RN I |
| 5 ol | 7 QU4 T EE~ - el LT 2 -
01S 335 ‘Som0 oaivioocls ONY | 0205 Soko T s g B | evNorido = e o e
v v N L 3 oL-.8
L¥ID0SSY ONY LAONSNL O3 = = I r e L —— |
¥3H10 HOV3 40 3ONVAQY NI 1334 005! HOJ ONY o ja¢ el '
¥3IHI0 HDY3 Fllk 13437 55082 1v S4DvHI HI08 of | —
3AVH LSNW SNOTIYITIVLISNI ¥3A0 SS0¥D 3NIN NIVW S - I ]
=B PR P - & - “
SINIOM @3LVINSNT ¥2 ol v L 3tk T = ] | .,
LVINSNT ¥200¥IS ION 00_ “NO1LlvIN@vl olofo ¥ i
viv0 5370 55083 3HL N1 NMONS ¥[H3L1¥D 3H)L 01 R it o [ b o e P B P uEelE il H — = |
ON10¥02DY O3ONILX3 38 ISON STLVH N3IAQ 550N = 21 eberlerie
‘831V3YO 3¥Y SHIUNID ¥OVHI 3¥3MA_ "SH3IN3D = N — - Sl et st 12l |3 .
¥Y¥1 WORINIA .0-.01 NO 03SVE 3bv S11vy NIAD - Lt |- - R I A B B A B Tt e T e T [ O [ A U G O S O S I I '
-5504) NG SINIOF G3L¥INSNI 3HL 40 NOTLVI0Y 3HI Q 24v7d_35vE - o o ol I P 0 el O P I et TITrTTr— = Mr
] = i — Kjrm - =N - el et 4 ~ = N N
*g3sn i ,
38 0SIv AVN SO0¥S WGY  NMOHS SOON3 ONIHdS = e S — e B s e e !
” o L2 L - o o o - L3 W » h W
"SHBUNID .p2 HEH K X = .o, K- ,
40 WOWIXYK ¥ HLIM H3A0560D 3H] 40 H3INZD OROED)
3HL N) 030VeS ATW3A3 38 01 3uV SHIINZ) o | :
X2vdl 03SV3YINT 8O3 03¥IND3y $311 TwNO1110Q¥ T { el - . \ ;
:SII0N . ! i o o { | [ [ T ] i T T T 7 o T — -
SL IS ; co . oo o LR b ' | (I N |
= 314 0-.81 = L1 BU || 2 I o ) 3 . S S SS—s31L .0-.6
“0-. . . | W e ,es . . e
Nl o Y2 e 22 _.ATrY_l‘. Bl 4 b 21 Bl v s e W02 S (20082 82| i | ) ) '
; - . . 9 -~ w .02 . 270 61
S o H,m\m NN‘ - - o & =—ivz - m Y e 21 B 4Y 8 - 61 LY b = ‘NNTJL 1V 2 e
7_v = .8/¢ 227/
ale




Standard 24" heavy duty,
tight fitting non-rocking
manhole frame and cover,

Pry Hole

Storm drain sanitary
sewer clectrical vault
as specificd by the
City Engineer.

/ ) Gnd Pattern

One open Fnck 1-1/8"
hole per cover.

-————  26-1/4"

7716 et 25-3/8"

ot —————

31-172° -
NOTES:
L. Specify Sanitary Sewer, Storm Drain, or Electrical Vault when ordering. All casting shall be dipped in approved
Asphalt Paint.
2.

All material used in manufacturing shall confo
Government Specificstions QQ-652b.

3. Minimum Weight Components: Cover - 130 fbs.
Frame - 135 ibs.

* APPROVED MANHOLE FRAME & COVER -
- Phoenix Iron Works Cat. No. P-1090CPH - D&L Supply Cat. No. A-1024 CPH

m to A.S.TM. designation A-159-G3000, or of United States

South Bay Foundry Cat. No. SBF-] 900CPH - Pinkerton Foundry Cat. No. A-640
CITY OF PETALUMA Drawn By .
Department of Engineering Standard i‘:“:h Smith
B e e 0T T, 24952 Mainhole Frame |n T s
Apprareq By: . Drae
%\'&% and Cover March 15th 1995
L b 1 {Fi Number 2
Thomas S Iargn - RC.E Faon Detall Std.Det. 5550000510 510




FIRE HYDRANT PAINTING APPROVED HYDRANTS

Firc hydrant painting shall conform to AH W4 Standard Specifica- RESIDENTIAL: (212-1/27, 1/4-1/2" Outlets)
fion C503. The finished paint color shall be Yellow. All damaged go"’xa ;—;0

t surf: 1 ta low No.
paint surfaces shall be corrected by touch up prior 1o acceplance, American Flow Control AVK 24.50
NOTE: COMMERCIAL: (1/2-1/2", 2/4-12" Qutlets)
1. Where no sidewalk exists, or where Hydrant is installed in Clow No. 865

planter sirip. a 6" thick Concrete Pad shall be instalied as shown  Aaerican Flow Control AVK 24-60
in the nvpical plan view below.

2. Residential Fire Hydrants will have two 2-1'2" & one 4-172" outlet. & B’e""‘aj Riser. Set
Commercial Fire Hydrants will have one 2-1.2" & two 4-1/2"outlet. ‘ so that brf"ak""ﬁ" line is

3. Verify Fire Protection Requirements with the City Fire Department. | -\ ;‘ °1') 2bove finish grade.

4. See City Standard No. 850 for Water System Design and Construction - 7| © be insalied with
Guidelines. | Reeny Break-off Bolis

- . . . — 4" “ P

5. Insall min of 100" from Driveway. | 24 [’\ A lk”Mm Concrete Sidewalk Pad

1 Y . H . .

Valve Box & Riser Refer 10— — _g:- ‘[ B4 - (See Note 1)

Citv Standard Detail / | __j” e e _p o j

No. 8§77, = ! e ere Block to extend

i
! \ 1 to undisturbed ground.

Tapping Slesve or
Ductile [ron I

- / Hydrant bury — 1 | _ ' ; H\dranthxscr Lcnzth as
;{ woo / < ¥ -—6"Gate Valve, refer to | L require
i T b E; Cin- Standard No. §77. SV |

X Concrete Thrust Block to
, extend to undisturbed
) ground. See Cin'Siandard

- 6" Ductile Iron Plpc—- - — il Y
Redwood biocking

4

s as required J ¢ . ‘.l\f Detail No.854
> ~——oncrete Pier o ‘T'
~Concrew Thrust _ !
Block (See Cinv Variable .
Standard Detail : e
No. 834 /’,/
e -
Face of ya
Curb //
/
40" Sidewalk— Ve
~ 24 t— On Commercial //
Hydrants. face 4-1 /'/
2" outlet to Street ,,f'
10" ‘}"-;;;%'/ Concrete Pad
Min. Xos (See Note 1)
L /[é—é\\ Fire Hydrant
'/' J/ l
“', , X"A
// —Fire Hydrant ‘
< 10207 |
/
,’\\
450
PLAN VIEW PLAN VIEW
Mid-Block Location Tvpical Curb Return
CITY OF PETALUMA . Drasm By _
Department of Engineering T_\'plcal SBﬂl:T.Ch Smith
22 Basseft Street - Prtahuma Califormia 94952 FIRE ’
707.TR 304 - Fax TOT.TB.4437 . N. T. S.
‘ Alproved By HYDRANT Du:.d] 13 1998 (Revy
- A 3 ev.
\LL&M» INSTALLATION [Apdl ) —
Thomas § Hargis - R C.E. #2366 Std.Det. WSDO0000.857.01 857.01




fl'-O'
-------.--'—-————g O S S U SN S T

/_ e of C“”\
A 2%

When Street has existing centerline When Street is without centerline
pavement marking, Hydrant Marker pavement marking, Hydrant Marker
will be located beside Centerline on will be located one foot off center of
side closest to Hvdrant. street towards Hydrant.

Q n
When distance between curb
and hydrant is twenty feet or

——— - e T€AtCT, Hydrant Marker is
mB needed only at point "A". If
. distanceisless than twenty feet,

Hydrant Marker is needed at
—_—
Ra ’@

points "A" and "B".

CITY OF PETALUMA o By
Department of Engineering Standard Butch Smith
| Pt Peualums Cafos oo Fire Hydrant N T.sS.
roved By
;U‘NJ Marker April 15th 1998 (Rev.)
Detail Fik Number Pags:
Thomas S Hm,, RCE Prce Std.Det. WSDO0000 857.02 857.02




SIDEWALK SECTION

See Typical Street Geometric Sections - STAND/
/ Face of Curb
age

24 i

D DETAIL 201. Section 1-%

L~

27:12" Batier

< ° 2 o Slope Crown _
% Ta T R S
4" P.C.C. Sidewalk / Slape 1 : 1 o
4" Agpregale Base

(See Note 8 - STANDARD
DETAIL 202)

4 - No.4 Rcinforcing Bar between
Expansion Joints.

DRIVEWAY SECTION

6 x 6 x 10 gauge weided wire mesh
(Place over Reinlorcing Rod.)

Existing Sidewalk ———

Driveway Lip 17 above Flowline for 20" Gutler.

T B:Ef_z'/, Cross Slone Crown

Residential
Industnal
Commercial

67 P.C.C. over 6” Aggregate Dase
8" P.C.C. over X7 Aggregate Base
8" P.C.C over 7 Aggregate Base

RESIDENTIAL DRIVEWAY

Deepscore Mark 1-1 37 Deep
6" P.C.C Drivenay /— \ R PCC Drivewas
) 7
——

%

Curb

o Y T Y 5%

7

Curb

o T

Vanable

210" | 207
r | {

I

l 2'-0" |

T |
1747 Expansion Joint cach end of Driveway

(Sec STANDARD DETAIL 202 Note 5)

COMMERCIAL DRIVEWAY

LETS ININ
C&I,nyngf;,,ifg{}u’:}ﬂ,}f Standard Details bl,xéh Smith
et - Peatuma Cakiforns 31053 CURB,GUTTER s
St SIDEWALK NTS
DRIVEV‘V:\\' Fcbruar_\ 9th V97 (RC\')
X-Scction :d\,vmm. N P L R




v, FiC

h o | ~Radius 1:27
' _.’ ___’___._ ——— Varies // 2" on |2 Bavere
' 12" ~ (-

172" Rebar . . - - e - Tt [N e e
cachside ! l Varies - 1L Varies 6 71 6 ; ; : )
NG 50" Min. 20 e \ 1 e | =~3-1/2" Recbar
. T : B B ‘// /< \\ A | H
P.C.C. 5-Sack———— 4~ ; P4 F ey 6'/;
AB.of A.S.B + ' ’ JARNN T — o
Class 2- 347 Agg——g= |2+ 2 5 50000 T gsicomp 127 s 4=AC (Varies)
st e o) opt. m.c——

© —(Varies)

Su;?:dc compacted 6" \ \\\\\

10 95% al opt. m.c.

o atopt-m.c 4 > 6" Min_ A B:
)\\\ N or AS.B.

6" Min. Sub Grade compacted
10 95% at opt. m.c.

WITH PLANTER STRIP "NEW"

;:cw” curb and putter n.m(]'_or
veway approach as per City
Standard Detail.

6" Minimum A.C. removal or as directed by the City
Engineer. (Remove, Replace and Conform {o cxisting

AC)
/Exisling A.C

"New” Class 2 Aggregate Base

STREET CONFORM DETAIL
NOTES: AT NEW CURB AND GUTTER OR DRIVEWAYS

LANDSCAPED AREAS
Try to save all plans, plants damaged or

removed by the conractor shall be replaced . Radius - 127
“in Kind" at the contractor’s expense.

6 —— 2107 -]
For additional details. See 1984 CALTRANS N i
Standard Plans. Page 85 and 86, drawings
N8B and NSC.

1. Expansion joints are required at 60°-0"
intervals with 1 each 1/2" diameter Rebar

AC (Varies)y

BEF Y
v
wels, P.C.Co3-12 Sack — {7 2 on 12 b
’ e = on [27 batter
2. Scanfv all subgrade and compact 1o 95% Lt A o "4
at opt. m.¢. A et 7,
3 Compact ASB or AB 10 95% at 127 AB or ASH compacied] ("o | -, RPN
optimum moisture content. 10 0% at opt. nv S te el we T 0 .
.« » . o ° +
° . ' °
4. Reter to Sidewalk Section. B
¢ . ) ) s /\/ \\ N Subgrade compacted to 9$%4 a1 opLt m.g
For expansive soils See City Standard Detail S NN

Specificion No. 41 paragraph 4102.2 rela-
ttve compaction,

Contractor must remove a mimmum of 6" of PCC PLACEMENT BY E’\TRUSION NI‘A\CHINE

A C. or more al the discrenon of the Director
of Engineering 1o form for curb and gutter or
veway approch

, [rawn By
(';)]TY OF PETA.LUMA Standard Details Butch Smith
epartment of Engincering ’ C e
n lh\:cll _.\'_c;ﬁ[‘“ Pﬂ?-‘“-"::ag?h*.,’;nm‘-““ﬂ , ']\’l I S .." N T s
O ok NEW S
CO\STRL'CTION Fcbrug_r_\' Yth 199K (Rev )
Sections [Fic Nunber I~
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Face of Curb

12" Radius \\

Back{ill with native i 6"

landscape planned

—f

’ (r- e L 5 '.' N —y
=} Non-expansive matcrial- i e e - . 2 lul
compact to $0% ret.Comp. o ? » - - o

18" / .

TR . ‘ 17 } | -

N gl
K «
TN Z
N .
STANDARD CURB AND CUTTER
with Non-expansive Backing
24" 18" [ 18" 1
t iy

1
|

*Rebar #4 @ 40" 0.C~_

- . - v, SRR €, 0" ‘g . . o
4P C.C l ‘e - *_ g ,'b'. - ?“:.:' = ::fA 4 1727 Radius (Typical) -
.lcf,'n, TR ST R
o o0 <o
47 AB: — o - N -
‘o o =2 . '.

2-No.4 Rebar

* If curb anchor is not poured monalithic
with curb and gurter, 1/2% Rebar (12" Long)
10 be inserted into back of curh (3" prior 10
initial set or drill and epoxy no sooner than
7 days after placement. Dowels to be set at
4'-0" on center

STANDARD CURB AND QUTTER
with Curb Anchor

NOTE:

| Curb and gutter with non-expansive backing or with curb anchor are optional
or as directed by the Engineer.

Placement of Curb Anchor shall conform to STANDARD DETAIL 203 and
DETAIL SPECIFICATION 41. Section 202.8.

s

If non-expansive material is o be used. the Engineer may require testing by an
accredited soils lab prior to ptacement. Sand or pea gravel will not be allowed

Thomas § M

oty

- -\;pu é“c:l H_\
i

Rl TN

STANDARD
CURB & GUTTER

1Std Det

CITY OF PETALUMA _ e by
Department of Enginecring Standard Details 2:_11(:_)]_ Smith
22 Basset? Street - Petahuna < dilomy Ss o
. UTTRAM0 . Fax 0T TR 4T N_._,T _S_». .

[rate

February 9th 1998 (Rev )
File Number 77T

SSDOOOO 204 | ot




6 ’1/ 1727 Radius (T'ypical)

s
‘i
. N\

Topsoil for Landscape =%

(If Required) _}-
a7 o7

Class 2 Aggregate Sub Base /]
or 2

N
Class 2 Aggregate &W\\E Q

Minimum 6

¥

LS
Mot 7 |

VERTICAL CURB

h—s*——»’r— 6"
\ RERERER

172" Radius (Typical}

No.4 Reinforeing Rod

Minimum 6

_L"'_.

CURB AND FALL AWAY GUTTER

NOTE:
Asphalt concrete curb to be placed by an
Asphalt acceptable extrusion machine only.
Concrete—3= A Mintmum 27
(AC)

Asphalt Concrete

ASPHALT CONCRETE CURB

CITY OF PETALUMA | _ Buten Smith
Department of Engineering Standard Details d‘,‘c nut ——— -
gt e P oo CURB NT s
T ey T & Bate o
;l A T : GUTTER September 4th 1996 | “NE
R . File Nwnbzt Page
Phomas 8§ larms Std Dot SSS0000 204 2 of 2 - 20




T I—

Sce Note No.4
Back of Sidcwz;lk

P0%

The bottom of the Ramp
shall have a 1/4” Lip at 45°

60" Min -—~5'-0"-—'1
‘{-— l 6" r—-1'-0"

3/4
Approx
114‘
oo ( ‘\
3%, M 2% Max \
Sce Lip Detail 4 - No.4 Rebar 1/4~

1/4=
(Typical)
RAMP DETAIL SECTION B-B LIP DETAIL
NOTE:
1. Design shall conform (o these requirciments except as othenwise approved by the Director of
Engineering.
2. For subdivisions where sidewalks are not required for strect improvement. curb depressions for
curb ramps shall be omitted.
3. The surface of each curb ramp shall be slip resistant and shall be of contrasting finish for that
of the adjacent sidewalk.
4. Type "B" or "C" ramp to be used in situations when 3’0" minimum landing can not be obtained
5. Sidewalk and ramp thickness shall be 4" of P.C.C. with four No 4 rebar continuous over 4" of
Class 2 A.B. compacted 10 95%
6 If curb exists. 12" dowels are required al 4'-0" on center between existing curb and new
construction.
CITY OF PETALUMA P
Department of Enginecring Standard .E::ICh Smith e
o U:m:n Steet - Peuluma Califormua 91957 .

07 TR0 P07 TR AT CURB RAMP N TS

' ﬁ!ﬂ‘
y : yd Bv Late U Y
g_% TYPE - A Februan Uth 1998 (Rev)
A | AL IR Ao . . Il Nemba T Page
Thomas S tlargis - RC.B 223606 Detail

Sid.Det SSDO000.206 1 of 3 |+ 206




NOTE:

\ Use a Standard 30" STOP Sign with 8" Minimum lctiers
> Use "SCOTCHLITE" reflective State Hwy. Sign R1

i

/>“~Slrcct Names Sign to have 47 Letters. MAlN ST-.]
= .

Sign Dimensions to be 6™ x 24 Minumum

Sce City Standard Detail
No. 208 Shect 3 of 3

9
/

|ISTOP

a

= Standard STOP Sign and combination

o : STOP and Street Sign lo be located 18*

o ’ * from Face of Curh. -

S s s

"A :

g o Standard Street Sign to be located of back -

\ | ——cdge of Sidewalk. 7-0n -

. o o .
i"gh\ /Lnscrt Sign Tubing into Slecve §” »y
’?"9" {\ T 1/\/\% )

4 :
il L o
UL g ; '
; \/OFA; 18" , °
.10 0" °
EN ok A‘ °
alo] ol . -
o)t ' 4— = Cold Jomt
SNEN o i E e
RIS Facc of Curb [T g T a - <.
A . . B . . .
S s
&
;

i[7]
1T

See City Standard Detail No 208,
Sheet 2 of 3 lor Specific Details

and Notes, DETAIL "A"
CITY OF PETALUMA . LT
Department of Engincering Suandard Details Butch Smith_
N § L pass Scatr
C T R STREET N

.Z/i‘;; ,\4 —,)T\ypnﬂﬁl“\ \ & Date

STOP SIGNS Scptember 4th 1996

e 4l ¢ Nutmher
Plovepue &t e 22 1 om0 e

1 N ISANANATAVATAY BCAL oo ! AREENS




,' Face of Curb

©

Position ifboth intersecting Streets are
Minor Residential.

©

Posilion if one or both inersecting

Streets are either Arterial or Collector
Streets.

@ Alternate position [or @ if Handicap
Ramp is in conflict with Sign Loca-
tion.

Blank out Sidewalk for all Sign Posts 10" square
if hand pured. 1f poured by Extrusion Machine,

pour solid and cut out later with approved equip-
ment.

NOTE:

1

w)

The Street name and Stop signs shall consist of the specificd post, base, street signs, and mounting
completely installed.

BASE: A concrete base 8" in diameter and 26" deep shall be constructed around each post, the top
edge being flush with the back of sidewalk and the bottom 2" below the cnd of the post.

POST: The post shall be TELESPAR 20F 12 Green or cqual. 2" tclescoping square tubing, | 2-Gauge,
Galvanized finish, painted Green, 7/16" diameter holes at 1" on center four sides. Pole to be 11'-6" in
length with one end finished to receive mounting cap and fittings. :
SIGN: All Signs shall be SCOTCHLITE reflective or equal, mounted on aluminum, minimum
thickness of 0.080" . Letters shall be Silver mounted on Green.

If Post to be set in concrete:

1 - 18" x 2-1/4" square tubing Anchor Base

I - 18" x 2-1/2" square tubing Support Sleeve.
If Post is installed in Native Soil:

I - 30" x 2-1/4" square tubing Anchor Base.
- 30" x 2-1/2" square tubing Support Sleeve.

Generally, Regulator Signs (STOP, Speed Limit, Etc.) will be located 18" behind Face of Curb
Informational Signs (Curve Arrows, Pavement Narrows, Etc.) usually are located behind the Sidewalk.

All Signs shall conform to the current State of California, Department of Transportation Traffic
Manual and these Standard Details

CITY OF PETALUMA
Department of Engineering

12 Bassen Sueet - Petaluma Califormoa 94957
"07 TTR 4304 - Fax 707 T7E 4437

7%41 T

Siandard Details
STREET
&
STOPSIGNS

Location and Notes

Drawn By

Buteh Smuth
Scake

N T S ___ .
Darc

October 30th 1996

File Numiber

.Q,_d D'.". SR runrgfy ~Yens? >




TELESPAR 20F12 Green or

Approved Equal. 1

4" Letters - 6" x 24" Sign (Minimum)

@
@

00'00/0

A

\\%
Y

&\4

ot

%

o

TL 3806 3/8" Drive Rivets

3/16" Drive Rivets

All Signs shall be SCOTCHLITE Reflective of equal mounted on Aluminum,
Minimum thickness 0.080" Letters shall be Silver mounted on Green back-

ground

j—

QUd Dot KIDNONN 208 1 0 3

’ . - Trewm By .
GiTY OF PETALUMA Standard Details Butch_Smith
Department of Fngineering o
22 &;3;3_&.;%04 Pﬂ;ﬂurgaojlh_étw.um: STREET N T S
e NAME N T -
) SIGN October 30th 1996 -

- ol ; Fue Nunber

Thamas § Haree AR 7 F 23iae Detail




"Thermoplastic” 12" IFhite Stop Bar

¥ }
13'-0" .
& Z—Hold line back 4" from
_L — — Lip of Guuter.
- &
X'-()"____T— ) STOP 8-o"
(C i::-i\ Strect Name Sign
enter in cach T
Traflic Lanc. l \Stop Sign
1
_ 3
g E
5 &)
) o
o 3
3
1. Allintersections designated for STOP signs shall include the “7hermo

plasiie” STOP and stop bar.

2. STOP Letters shall be "Thermoplastic” using State of California
Depariment of Transportation approved stencils. Letters shall be a
minimum of §'-0" in height.
I ’ ; . Lnawn Hy
C&Lgiﬁ?gﬁ}ﬁfj Standard Details Butch Smith
22 Bus_:eﬂ Steet - Petalurma Cabiforiuy 9m4) STOP BAR Sede
07 T8 4304 - Fax T07TTR 43T & N T S ) .
Apptoved By Duts
\/‘)\Vt//\! ) STOP WORD September Jdth 1996
. VTR il

S e Fy S AT T LR




4" Curb

— 4"
(iI' neccessary)
_] ol ;
f 6'-0" Min y —— 060" Min
=
——
833% Max 2 8.33% Max
12:1 & 12:1
Aed

1'-0"
X 50" ‘ The bottom of the ramp 3/4x
e 102 shall have a 174" at 45° Approx
s e,

T
AAPESTEFL aiaot)

1T F.C.
DX 3520 ('{4_;;:5{'1' '
e Jo RRA S bl
2% Max . N 43 .£‘i3'."y"‘ e 1/4"
See Lip Detail =T
SECTION A- A LIP DETAIL SECTION B-B

NOTE:

I Design shall conform to these requircments excepl as otherwise approved by the Dircctor of
Engineering.

2 For subdivisions where sidewalks arc not required for street improvements. curb depressions for
curb ramps shall be omitted

3. The surface of each curb ramp shall be ship resistant and shall be of contrasting finish from that
of the adjacent sidewalk.

4 Type "B"or "C" ramp to be used in situations when 5'-0" minimum landing can not be obtained.

3. Sidewalk and ramp thickness shall be 4" of P.C.C. with two No 4 rebar continuous over 4" of
Class 2 A B. compacted to 95%

6

If curb exists. 1/2" dowels arc required at 4'40° on center between existing curb and new
construction.

<

CITY OF PETALUMA tmawn By
Depariment of Engincering Standard %\.\_Xg}_\__Sxpuh
CPSTOTERSMmTY | CURB RAMP (5o g
Agproyed Ha I — - v
> TYPE. B Februan' 9th [99R (Rev )
— =z Detanl ——— =

Thomas & Harwn - R C g

Tde Number

Std.Dct. SSD 0000 206

2 of ]




Fage of Curb

Back of Sidewalk
il ncceessary)
Lip of Gutter

10"

) 50~ ' Lip bottorn of the ramp shall
Lon . 10 have a 174" lip at 45° /\ rox
6"*‘—‘ 1—6—‘ g 1/4 i
Y

4
s XIS WSEOR /L WX

-
2% Max

Scc Lip Detail

SECTION A-A LIP DETAIL SECTION B-B
NOTE:

Design shall conform to these requircments except as othenwise approved by the Direclor
of Engineering.

2 For subdivisions where sidewalks are not required for strect improvements, curb depressions
for curb ramps shall be omitted.
3. The surface of cach curb ramp shall be slip resistant and shall be of contrasting finish from
that of the adjacent sidewalk.
4 Type "B" or "C" ramp 10 be used in situations when 5'4)" minimum landing can not be
obtained.
5 Sidewalk and ramp thickness shall be 4” P.C.C with two No.4 rebar continuous over 4" of
Class 2 A.B compacted to 95%.
6. I curb exists. 12" dowels are required at 40" on center between existing curb and new
construction.
CITY OF PETALUMA e :
Department of Engineering A Standard \B:_”Ch Smith
R g ’f‘?‘ff“?;cihé"JT«“"” CURB RAMP |1 5
pm\cd ﬂ\ - - - C Lrste
%\ﬂ& TYPE Februan 9th 1998 (Rev.)
— T Detail file Sumbar Page T
Thowns 8 Hargss 22360 Std Det. SSDOVOO.206 Yol 206




o |
I A l

1000 GRITE G- "// %/ m

PLANINGASPHALT CONCRETE A

LA

SIDE STREET AND
END OF OVERLAY CONFORM
(TYPICAL)

SCALE:N.T.S.

- 10.00'- 15.00
(SEENOTE

———

—0.13

M

I

A.C. (ASPHALT CONCRETE) OVERLAY
PAVEMENT WITH REINFORCING FABRIC.

SECTION A-A

NOTE: COLD PLANING 10.00' SIDE STREET COLD PLANING
15.00" AT BEGINNING AND END OF OVERLAY
SCALE:N.T.S.

EXISTING PAVEMENT

NOTE:

1. GRINDING/PLANING SHALL BE .13

~

2. DESIGN SHALL CONFORM TO THESE REQUIREMENTS EXCEPT AS
OTHERWISE APPROVED BY THE CITY ENGINEER.

CITY OF PETALUMA

Lxawn oy

Department of Engineering

n Baxscn Sgeer - Petaluma Califorrua 94952
1 4303 . Fax 707 778 4437

Z ovr:d By :
- WJ

I homas 5 Hargis -

R.C.E 22366

Street Standard

Butch Smith

SIDE STREET AND |T*

END OF OVERLAY
CONFORM

IN.T. S, .
Date

Deccmbcr 30th 1098 .
Std.Det. SSD0000.21 8 1of 3




FINISHED SURFACE
‘(

6.00' EDGE GRINDING

SECTION

NOTE:

NEW STRUCTURAL

TOP OF EXISTING PAVEMENT

VARIES

DESIGN SHALL CONFORM TO THESE REQUIREMENTS EXCFPT AS
OTHERWISE APPROVED BY THE CITY ENGINEER.

FINISHED A.C GRADE SHALL BE 0.02' ABOVE THE 1IP OF GUTTER

CITY OF PETALUMA
22 Bassen Sueet - Petahuna C:.hlom‘z_v"“*l

—) [)

Thomas S Hlarwis -

Department of Fngincering

707 TTE 4304 - Fax 07 X

'_' .:p;-ﬂ‘;]v{ th
OVl

L‘- 'fL\,qg_
R}

166

Street Standard
EDGE GRINDING
AT NEW
STRUCTURAL SECTION

Drasm By

Butch Smith =
Scule

NT.S
Dute

| December 30th 199
Fie Number

Std.Det. SSDO00V0.218 2 of

3




AC. OVERLAY

TO BE REMOVED

~— 1
0.13' l I
| |
—~ |
_ EXISTING l
. CUR i
! , ~ ____ CURBANDGUTTER
—
—_—
- VARIES - 6.00° EDGFE GRINDING —
DESIGN SHALL CONFORM TO THESE, REQUIREMENTS EXCEPT AS
OTHERWISE APPROVED BY THE CITY ENGINEER.
FINISHED A C. GRADE SHALL BE 0.02° ABOVE THE LIP OF GUTTER
Lrawn iy
CITY OF PETALUMA Street Standard Bulch Smith )
Department of Enginecring T —_—
22 Bagen Sgee - P:mc%oz?,ﬂwi‘ EDGE GRINDING N TS o L
Ao By UTTER WITH [t —
\'“fdj;‘}’ﬂ/\c( ATLIP OF G December 30th 1998 =
__________ OVERLAY SECTION Fue \umber D
| Thomas S Hargis - R.C E722366 Sid.Det SSDO000.218 3 of 3 218.03




Back of Sidewalk

Depressed Flowline

S

_:ER

tter Flowline

- ™ Precast Caich Basin
Cover (See Standard,

1 Face of Curb
Top of Cur.‘».\_

Deraif 403}

Top Face of Curb

:TOP of Curb

Remnforeing No. 4 Bars -3 1.60°

all sidss and bottom

f— 300

c'\ 'c
—— 4 ¥ = 0.30" Min.
| 4 ﬂﬁ;‘I
|:"'l “..t-
..' l,rl-_

0.30° H

Minimum GF. |
} ol aa
[+

SECTION A-A

i

ELEVATION

(| 4.00 F=— 300" -—]
0.30'!

1

Face of Curb:

Lip of Gurier
Top of Cur;—r-\_\

CURB

CONFORM

Cuner Flowline

,_..

“‘fw“

Thomas 5 Hargis - R.C z’::soa

Storm Drain

CITYy Lmawn ov .
Dc‘paru?:ii 2?;&2}: Standard Type "A° stL:tch Smuth
. P T R e CATCH N.T. S
oved By B AS D\I Date

December 2nd 1998 (Rev.)

File Number.

Std.Det.

SDS0000.401-A

Varmble




4.30° -
A
4
038
i f— ——— e S, —— ——
0.50' v
; |
358
2.00" l For Frame and Grate 1 A
[ {See StandardDrawing I .
| No. 401-C) | %
| %
- |
1 6 1
225 = A 225
2.00 2.00° 200" ——e
'0.50* lo.501 00

Expansion Joints a1 Both Ends

NOTE: 1. See Sandad Dmwine No. 407-D for
Graeral Notes, ) PLAN
2. Type "E™ Cach Basipwill be installed

only if insallation of Tipe A~ Carch 0.50'0 .53'
2010

Basincan not be achieved and with Ciry
£ngineer’s Approval
I/‘: « ™o 4 Rebar x 6,00
/7
* : -
0.30 % __Ii
F Jl
Depth Vanes .
6.00" Maximum g 016 Clear
] : .? —— — RS
_ . K ,;_—_-_o_ - "_U_'"_-,é‘_.:.-“; — -
0.0} g hidgniad] |
L 258
SECTION A-A
Cm OF PETALUMA Lrasm g2y :
Department of Engineering Standard Tvpe "E” Buteh Smith
Rk ¥ pumy Califomss 2953 CATCH ::"T p
" ';. Approved By . 3 .
/_,:I‘M-}JML Eﬁ%mn D;:brua.rv 3rd 1999
N Fuz Number
Thomas S. Hargis - R.C.E/22166 Sid Det. SDS0000 101.B




3.5°x 025" Pat a/ /

—y_y —

Ol ‘.:':n‘_“"L-
0.18°!
24307
4737 025l —
gcs T ———

H~— 0.623" on Cenier Anchor ;
(4-Regquired) 6"
0.25° L L
|

40"
4128 4 , 47, 4 4 47, 47,4125,
0.3752 J"; wlX) et : ﬁn— 0375"
| | LA P § 185" |
P
29" Grate Shown 1 ﬂ | ! ﬂ I

(See Note No. 4) —\ = —-T
‘ [

0
- 350" 5 025" Flat Bar

e 16875 on Cenler

21.50"

11

b
e

Os
Ly
~)
o
]
=
==
[ —=
':-Il_’l_1 ]

<03
End Bar —

.C.

N\0.125° /

i
C
t__._
o
S A e
] @ﬁ —A

SECTION A-A

NOTE: L. All steei shall be structural grade.
2. All stee| shall be “Hor Dipped Galvanized"afler fabrication
3. Top and Bottom surfaces of grate shall be ground flush after welding.
4. For 40" Grate use CAL TRANS Sandard Grare 2412\ vr 24108,
CITY OF ' ik -
Dcpam?m EF;%% Smnda:'d ) Butch Smuth
22 Bassent Stre=t . P:taiuma Cabforma 94957 c g
0T R34 - Fax 07 T3.443° Typ 'E” ST:“T S
e ::BY"' - CATCH BASIN g
V—’:{\_o"\’%vc_/z M GRATE December 2nd 1998
i Fie Number
Thomas S. Hargis - R.C.E/~2366 DETAIL Std.Det. SDS0000.401-C




CATCH BASIN
AND DROP INLET NOTES

L All concrete shall be Class "4 " (6-sack mix) unless othenwise noted.

2. Base shall be placed against undisturbed earth. Sides may be formed or place against
undisturbed earth.

=

Where conduits are encountered iarger in diameter than the width of the wail through
which they pass, the inside dimension of the walls normal to the direction of the pipe shall
be increased to the outside diameter of the pipe.

>

Expansion joints shall be placed thru curb and sidewalk at both sides of catch basins and
shall be limit of payment for curb and gutter. Unit prices for drainage structures shall
include curb, gutter and sidewalk poured with drainage structure.

3. No congrete shall be placed prior to form and steel approval by the City Engineer.

6. See Standard Drawing Number 401-C for 7ype "E" Catch Basin Grate Detall,

Wall thickness and reinforcing shall be determined from the table below.
8. Place 0.75" weep holes as required by the City Engineer.

9 Equivalent precast structures may be substituted as approved by the Cizy Engineer.

DEPTH WALL THICKNESS WALL REINFORCEMENT
2ss than or 0.0 No. 4 Rebarat 1.00'
equal to 3.00' both wavs
Over 8.0 0 66' No. 4 Rebar at 1.00
both wavs
C[TY OF PETALUNLA Lrawn By )
Deparimeat of Engineering : Butch Smith S
- Bussez Swes: - Peralum Californu 04957 CATCH BASIN ::’ .
et e .APP v::E: ke N . AND DROP LTu Voo
H"M{ INLET NOTLS August 13th 1999 (Rev)
Ao Fike Num
Thones S Harg - RC.E 225 Sid Det. SDS0000.401-D




Existing Cawch Basin —/

1o be Modilied

!“lh\\!n'snj;}

Construct "New” wall adjacent to the
back wall of existing Catch Basin

_,__,_\_f.

Existing Curb Ramp

Construct Tyvpe "A” Curb Ram;;

stall No.4 -0.30'x 0.75'
"L-Shape™(Angle) Reinforeing
Doweis at 1.00' 0.C. (0.25'
into existing Catch Basin Wall)

and Grout with Epoxy

" A"

*Existing Grale—-/

SECTION "B-B"

SECTION "A-A"

(Se< Nole No.2)

~—New" Curb Ramp STREET| SIDE i

Existing Curb "B
—'—'0‘75'--—-—/ )r 4.00' ¥ ~~——Existing Grate

=1 / | g . L. (Se=NoteNo2)
030 (= 235 (.50
— — - ya | Instail No 4 x 1.00°
\‘__(_ | Reinforcing Bars
I IR u i [ i at 1.00"O.C. both ways
(PR |7 | | Pl
Tl Iy
E . : L | I
N . [ | I{I l
1 l. - I ] I 'J | Install No.4 x 1.00" Reinforcing
i 1 I (1 I Dowels at 1.00'0.C. (0.2 into
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Contractor shall replace the
existing Grate il it is not
"Bicvele Proof™
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Sex storm drain specifications
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Standard Butch Smith -
Seae
it Pmca-hf;:: : DROP Srs :
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1 INLET Februaryv $th 1998 (Rev)
=~ Storm Drain Ty qe——
Thomas S Harm R.C.E. 22 Std.Det. SDS0000.407




Neat cut tack edges and joints

(Street Under Construction)

(Public Utility Easement)
(Qutside Strest Anea)

PIPE BEDDING

See Note No 4 3 o ~ Finish Grade
AC . i rinis
_‘ 3 | iih ; _\\ =
v~ ¢ 7 7 7 / A i
I G 1 ; o |
—dgmi_Class2 AB, lass2 AB., | 12" See Note No 3
i - -
?,'““ RC. 30" See Note No.3 9}'-R.C. :
3‘/ P 7 Vs , 7 1
B | :
Trench ; ; Trench
Backtill 1 Backfill
90% R.C. - 90°:R.C.
. 1 .
TYPE “A” TYPE "B"
(Shoulder Areas)
! Subgrade—, Natural Ground —
\ = —
! s \'\
" : | : .
6 i : Native | :\m\:e
\ C . e Matenal Material
| Removed from | 307 Planting Area Removed from
. AR upper 307 | upper 307
90° R.C
% . "_-- Trench - 90°sR.C.. L
§. " Backfill . e L e
100 RC.. . Trench T . Native
LT - Backfill Material -
. L 90° R.C.. CURRGRC |
—-——\lfh._'_. .!'\._, i —.__w/b\_._...
TYPE "C~ TYPE "D" TYPE “E~

(Public Utilinv Easemenn)
(Undeveloped Areas)

|

.=—See Note No2
& Geatextile Filter Fabne
Mirafi 160N, Siprheric
| Industries 501. or equal

3" Minimum—
See Note No.l

STABLE TRENCH

NOTES:

L 12—

Trench Backiill
,—-\,/\—7‘(— (Sec Above) N_\/ﬁ
|
t . - Bedding -
| I 6 Materal -
" " Deadme 7k Minimum| - " .
1.‘\'{' . E Material - £ -
INIMUM Y g Note No§ g__sg,c Note No.2
T 1 7 |
I AN/ Srain Rock, /|
T e st 3" Minimum By

F

N

(9" min.)

UNSTABLE TRENCH

I 4 Pipe outside diameter minimum when exsavation is in rocky ground

Pipe diameter 18" or less: 6™ minimum. 9* maximum. Pipe diameter greater than 187 6™ mimimumu 12" maximum. (Plus Shield Alowances
The Minimum sireet structural section shall be 3 A.C. on 30" Class 2 AB. or as shown on plans. whichever is higher.

)

+ Neatly cul pavement 67 from edge of trench.
3. Different rench sections may be required by the Cirv.
6. Bedding Material is A.S.B. or equivalent 224 shall be cormpacted 1o 90% R. C
7. Trench backSll shall be Ciass | A.S.8.
2. Atthe contractor's opuon. cengolled densin: £l (COF)mix No. 1500 manufactured by Skamrick Materials {oc. may be used in Heu of Ciass
2 A.8. and/or trench backdill.
CITY OF PETALUMA ot AR
Department of Engineering Standard E‘:.tch Srmuth
P S, "R Calfm v BN N TS
j-é %ﬂ i DETAILS S 14 1999 (R
| . Apn t ev,)
7\ AN A Storm Drain Fie “umber
Thomas S. Hargis - R.C.E~42366 Std.Det. SDS0000.408
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Traffic Manual

Wwro-2

w10-3

W10-4

SIGNS 4-19

D B T e T I e W g T

. . < ] iy

POLICY

RAILROAD ADVANCE WARNING
CROSSROAD SIGN

The Railroad Advance Warning - Crossroad sign (W10)
may be used in advance of a crossroad intersection where
a railroad runs parallel to the highway and the separation
between the railroad and the highway is 30 m or less. Ifthe
separation distance is more than 30 m, a W47 sign should
be installed in advance of the railroad and the W10 would
not be necessary.

See Figures 6-40, 6-41 and 6-42 for typical examples of
railroad grade crossing signing and pavement marking.

RAILROAD ADVANCE WARNING
SIDEROAD SIGN

The Railroad Advance Warning - Sideroad sign (W10A)
may be used in advance of a sideroad intersection where
arailroad runs parallel to the highway and the separation
between the railroad and the highway is 30 m or less. Ifthe
separation distance is more than 30 m, a W47 sign shouid
be installed in advance of the railroad and the W10A sign
would not be necessary.

See Figures 6-40, 6-41 and 6-42 for typical examples of
railroad grade crossing signing and pavement marking.

RAILROAD ADVANCE WARNING
"T" INTERSECTION SIGN

The Railroad Advance Warning - "T" Intersection sign
(W10B) may be usedinadvance ofacrossroad intersection
where a railroad runs paraliel to the highway and the
separation between the railroad and the highway is30mor
less. If the separation distance is more than 30 m, a W47
sign should be installed in advance of the railroad and the
W10B sign would not be necessary.

See Figures 6-40, 6-41 and 6-42 for typical examples of
railroad grade crossing signing and pavement marking.
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